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Dinoreburnamenine derivs . of formula (I), in all possible 
racemic or 

optically active forms, and their acid addn. salts are new. Rl , 
R2 and R3 = 

H, halo, 1-5C alkyl or alkoxy, OH, CF3 , N02 , NH2 (opt. substd. 
by 1 or 2 

1-5C alkyl) or 1-6C aliphatic acylamino, but not all of them 
can be H; A-B 

= -CH(OH) -CH2- , CH=CH or -CH2-CH2-. Also new are the 
intermediates of 

formula (II), except those where Rl, R2 and R3 = 10-R, 11-R 1 
with R and R 1 

= OH or OMe. Rl, R2 and R3 = H, Me, Et , OMe , OEt , CI, OH, CF3 

or N02; the 3 

and 16 H atoms are trans. 

5 Cpds. e.g. (<+/-) (16alpha) ) 11- (chloro, methoxy or methyl) 
-2 0, 21 -dinoreburnamenine and ( (+) ( 14alpha, 16alpha) ) 
14, 15-dihydro-10-methoxy- 20, 21-dinoreburnamenin- 14 -ol are 
specifically 
claimed. 



US E / ADVANTAGE - (I) have affinity for the alpha2 adrenergic 
receptors so 

have nootropic, antidepressant, neuronal protective, anti- 
anoxic and 

anti-ischaemic activities, e.g. for treating cerebral 
insufficiency. They 

are normally administered at daily doses of 10-200mg, orally. 
Some (II) 

have similar pharmacological properties. 
Equivalent Alerting Abstract US A 

A cpd. from the gp. of formula (II) consisting of a cpd. of 
formula (I) 

all its' possible racemic or optically active isomer forms and 
its 

non-toxic pharmaceutical^ acceptable acid addn. salts are new. 
In (I) , Rl 

is H, alkyl, 1-5C alkoxy, OH, nitro, amino, trif luoromethyl , 
alkylamino or 

dialkylamino (where the alkyl has 1-5C atoms), acylamino (where 
acyl is 

residue of 1-6C aliphatic acid) ; R2-3 are each H. 

USE/ADVANTAGE - (I) can be used to treat cerebral 
insufficiencies of 

anoxic or isochemic origin in warm blooded mammals. (I) can be 
used as 

drugs in partic. nootropes, antidepressants, neuronal 
protectors, 

anti-anoxics, anti- ischemics , etc. 

Equivalent Alerting Abstract US A 

20, 21-Dinoreburnamerine derivs. of formula (I) in all racemic 

or 

optically active isomer forms and their acid addn. salts are 
new. In (I) , 

Rl, R2 and R3 are each H, halo, 1-5C alkyl, 1-5C alkoxy, OH, 
CF3, N02, 

-NH2, 1-5C mono- or dialkylamino or acyl of 1-6C aliphatic 
carboxylic acid, 

provided that at least 2 of them are not H. 

2 Cpds. (I) are specifically claimed, e.g. 
((+/-) (16 -alpha) -14 , 15-dihydro- 10 , 11-dimethoxy 
-20 , 21-di-noreburnamenin- 14-ol . 

USE - Used for treating cerebral insufficiency of anoxic or 
ischaemic 

origin and disorders of the memory and attention. Cpds. (I) are 
also used 

as antidepressants. The oral dose is 10-200 mg/day. 
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(57) PecpepaT: 

Mcno/ib30BaHMe: a KanecTBe HooTponHoro n 
aHTMflenpeccuBHoro cpeflCTBa. CymHocTb 
M3o6peTeHMfl: npoayKT npon3BOAHbie 
20.21 -AMHope6ypHaMeHMHa cp-nw I: rp,e Ri R 2 u 
R 3 H63a bmch mo H. ranoreH, anKwi C V C$ una 
anKOKCM C r C 5 nnn NO2. npunew R 1t R 2 h 
R 3 He MoryT 6wTb OflHOBpeMeHHO H, \a rp,e 
rpynna cp-Jtw II mx paueMaTW. onTMnecKM© 
Maowiepbi win nx Aono/iHMTenbHbie conn c 
opraHwnecKHMH Kvtc/iOTBMi4. CrpyKTypa 
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(54) DERIVATIVES OF 20,21 -DINOREBURNAMENINE OR THEIR RACEMATES. OR THEIR ADDITIONAL SALTS 
WITH ORGANIC ACIDS SHOWING NOOTROPIC AND DEPRESSANT PROPERTIES 



(57) Abstract: 

FIELD, organic chemistry. SUBSTANCE: 
product: derivatives of 

20,21 -dinoreburnamenine of the formula (I) 
w >*v where R-I.R2 and 

H 




R 3 are independently H, halogen, Ci-Cs-alkyl 
or CrCs-alkoxy. or NOj but R 1f R 2 and R 3 can 



not be simultaneously H. and where the group 
of the formulas (II) | I I 



are their race mates, optical 



isomers or their salts with organic acids. 
Synthesized compounds were used in medicine. 
EFFECT: improved method of synthesis. 
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H3o6peTeHne othocmtcr k o6nacTn CMHTe3a 
hobwx coeflMHeHM^, nponannK3mnx 
(papMaKO/iorMsecKyK) aKTMBHOcTb. 

H306peTeHHe. B MaCTHOCTM, othocmtch k 
HOBbIM 3aMei4eHHbiM npOM3BOAHblM 20. 

21-flMHope6ypHaMeHMHa o6mew (popMynw I 

rAe R 1t R 2 m 



R 3 OAMHaKOBbie unvi paann^Hbie. npeACTaBn«K)T 
aTOM BOflopoAa, ranoreHa, anxnn CVC5, 
a/iKOKCM C-1-C5. ai^nnaMMHO. 

aMHHO-AnanKM/iaMMHO win HMTporpynny, 
npuMeM Rl R 2 h R 3 hb MoryT 6biTb 
oAHOBpeiwieHHo aTOMaMM BOAopoAa, h tab 
rpynna 



I 



y 



03HanaeT 



nn6o 1 



JIM 60 



nnn mx paueMaTbi mjim orTTMMecKwe M30Mepbi mjim 
hx AononHMTenbHwe conn c opraHMHecKHMw 

KMCTIOTaM. 

LJenb n3o6peTeHnq nonyMeHue hobwx 
npon3BOAHbix 20,21 -AMHOpa6ypHa Ma HMHa, 
06/iaAaMDi^nx cpapMaKonorvmecKMMM 
npeMMyiMecTBaMM nepeA hx naaecTHbiMM 
CTpyirrypHbiMM aHanoraMM noAo6Horo AeMCTBMfl. 

CnHTea coeAMHeHnfl I BeAyr 
BoccTaHoeneHMeM coeAMMeHWfl o6tnefi 
cpopMynw II 

rAe R 1f R 2 m 



R 3 MMeioT yicasaHHbie 3HaHeHM«, Ann nonyneHMB 
coeAMHeHMw cpopMynw I . 



we 1 , 

A B 



npeActaB/iqeT 



I npMM6M 

"1 



yica3aHHoe coeflHHeHne cpopMynw I npH 
Heo6xoAHM0CTn AernAparnpyjoT aha nonyqeHMH 
coeAHHeHMM cpopMynw 1b, 



rAe 



npeACTaBrmeT 



npMMeM 



— k rAe | 



yK33aHHoe coeAnneHMe npn Heo6xoAMMOCTM 
BoccTaHaannBawT b coeAMHQHue cpopMynw I, 



npeACTaB/iaeT 



nonyMeHHbie npoflyKTw cpopMynw I 
o6pa6aTWBatoT opraHMMecKoii KMcnoTofl Ann 
nonyMeHun conn. 

HM»ce npuBOAHTcfl SKcnepMMeHTanbnafl 



25 



MacTb cooTBeTCTsyjoiAMX npniwiepOB nonyneHun 
npoAyxra cpopMynw II. 

n p m m e p 1. [(±) (14 anwpa, 16 
anb<pa)] 1 1 -xnop- 1 4 , 1 S-flnrvtflpo-20. 21 -fiMHopeCy 
pHaMe- HMH-14-on (TpaHC, dL). 

Ox/ia*AaK)T ao -10°C pacTBOp 4.6 r [(±) 
(16 anbcpa)] 

1 1 -xnop-20.21 -AMHopeCypHaMeHMH- 1 4( 1 5H)-OHa 
b 50 cm 3 Tonyona. MeAneHHO Ao6aB/inioT 12 
cm 3 pacTBopa 2.36M A^rMAPMAa 
AH3TnnanKDMHHMM-HaTpM« b Tonyone. 
BtJAepxcMBan TeMnepaTypy cpeAw OKono -5°C. 
nepeMeniMBawT npn 0°C b TenenMe 30 mmh. 
Ao6aBn»K)T BOAy Ann pa3ncoKeHMfl M36wTKa 
BOccTaHoanTenn. 3aTeM 100 cm 3 boaw m 
nepeMeoiMBaJOT nony^eHHyio cycneH3nio b 
TeweHMe 16 m. Ooe3BO>KMBaK>T, o6nnbHo 
npoMbiBawT boaoA AO nonyneHMq HefiTpanbHoro 
pH npoMbiacNHbix boa. BwcyiunBaiOT npM 100°C 
npM noHkweHHOM AaBneHMM. pacTBopnioT b 
CMecM MeTMneHxnopMAa-MeTaHcm (2-1), 
cpunbTpyioT m ao bo awt Aocyxa. CrymatOT ocaAOK 
CMecbJO MeTaHon-eAxufl Harp 5N (100 cm 3 30 
CM 3 ) m HarpeBaK>T c o6paTHbiM xonoAunbHMKOM 
b TeMeHMe 15 m. Ooe 3 bo>kvi sa iot ocaAOK. 
npoMbJBawT boaoA, crymawT HecKonbKo pa3 b 
MeTaHone c o6paTHbiM xonoAnnbHMKOM, 
BbicyiuMBa§OT n nonyMaioT 2.5 r 3aAaHHoro 
npoAyiaa. Tomca nnaBneHMR -275 °C. 
^MP-cneicTp (flMCO 250 MTi^. ppm): wisoMep c 
oceBWM OH 5.90: ^C^OH nsoMepHwfl cneA c 



v c <£>< 

3KBaTopnanbHbiM OH (2%) 5,53: 



v OH 



n p h m e p 2. [(±)(16 ant>cpa)] 
11-xnop-20,21-AMHope6yp-HaMeHMH (TpaHC, dL) 
m era HeMTpanbHbJM <t>yMapaT. 

HarpeBaioT c o6paTHNM xonoAmibHMKOM b 
TeMeHMe 15 h 1.9r [(±) (14 anbdpa, 16 6eTa)] 
1 1 -xnop- 1 4 , 1 5-am rMApo-20 . 2 1 -am Hope6 y pHa- 
MeHMH-1 4-ona, 40 Mr 

napaTonyoncynbdpoKMcnoTbi b 40 cm 3 ronyona. 
OunbTpywT. npoMbiBaioT HepacTBopMMbiPi 
KOMnoHBHT MeTuneHxnopMAOM, a 0nnbTpaT 
KOHi^eHTpupyioT Aocyxa. XpoMaTorpadpupyioT 
ocaAOK na AByoKMCM KpeMHMq, anjonpyfl cMecbio 
3Tnnai4eTaT-MeTnneHxnopMA (1-1) w nonynaKJT 
1.2 r 3aAaHHoro npOAyKTa. ToHKa nnaBneHun 
118°C. 

PacTBopniOT 1,16 r 3Toro nocneAHero 
npOAyicra b 50 cm 3 6e3BOAHoro 3TaHona, 
AOoaansiioT 472 Mr dpyMapOBOfl KMcnoTbi n 
BbtAepjKMBaioT npw nepeMeiUMBaHMM b TeneHMe 
8 h. OoesBoacMBaiOT, peKpncTnnnM3Mpy»oT b 
STaHone m nonynafOT 1,06 r HeflTpanbHoro 
dDyMapaTa. ToMKa nnaBneHMn 215°C. 

^MP-cneKTp (CDCI3. Mri\, ppm): 

(ocHoaaHMe) 

5,11 (aa. J=2 m 7.5. 3TnneHOBbtfl H b 6eTa 
MHAone). 6,88 (aa. J=3 m 7.5, 3TnneHOBU« H b 
anbdpa MHAone). 7.05 (AA. J =2 u 8.5, 
H 5 MHAon). 7.30 (a. J =2. H 7 MHAon). 7.34 (A. 
J=8,5, H 4 MHAon). 1,3-3.2 (flpyrMe npcrroHbi). 

n p m m e p 3. [(±M14 6eTa)] 
10-xnop-14. 1 5-flMrMflpo-20,21 -AMHope6ypHaMeH 
mh-14- on (14MC. dL). 

OxnajKAaMDT npn 0°C 5.6 r (±) 
10-x/iop-20.21-AMHope6ypHaMeHMH-14 
(15H)-OHa b 50 cm 3 Tonyona h Ao6aBnnK)T no 
KannnM 14 cm 3 pacTBopa AurnApnAa 
AM3TMn-amoMMHMM-HaTpnB m nepeMeuiMBatoT 1 h 
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npn 0°C. B 3tom cnyMae oneHb MeAneHno 
Ao6a ann k>t n pw 0 °C 50 cm 3 BOAtd h 
npoAortxcaioT nepeMeiunBaHMe nonyMeHHofl 
cycneH3nn b TeMeHne 1 m. 06e3BoxcwBaioT, 
oGwnbHo npoMWBaKJT boaoA m no- nynaiOT 4,73 r 
cwporo npoflytrra. ToMxa nnasneHMfl 244 °C. 

PeKpncTannw3npyiOT 2,4 r 3Toro nocneAHero 
npoflytcra b 50 CM^eTparMApocfcypana, 
oxna>KflaioT ao -20 °C, ooessoxcMBaioT, 
BbicyujMBaioT npw noHM«eHHOM Aaa/ieHMM n no- 
nynaiOT 1.7 r npoAyKTa. ToMKa nnaBJieHMH 
251 °C. 

H3aneKaioT stot npoAy*T CMeCblO 

MeTM/ieHX/lOpHA-MeTaHOJl, CpWlbTpyiOT. aoboa^t 

Aocyxa, npoMbiBawT nonyqeHHoe TBepAoe 
BemecTBO nocpeACTBOM 50 CM 3 MeTanona. 
nocne BbicyuJMBaHMfl npM 70 °C npM 
noHn>K6MHOM AaBneHMn nonyMaioT 1,42 r 
npoAytcra (3KBaTOpnanbHbifi OH). Tonxa 
nnaaneHMq 252°C. 

HMP-cneKTp (flMCO 250 Mfu,, ppm): 
CbipoM npoAytcr cMecb, coAepxomafl 10-15% 
oceeoro OH Ha 65-90% 3KBaTopnanbHoro OH. 
5.54 (at. . , -OH -ocesofl). 0,63 (m, 

1H). 5,90 (m, -OH -SKBaTopMaJibHbifl), 

1,3-3,2 ( Apy rue npoTOHbi). 4,17 n4,11 ^h)" N 

i^nc-coeAMHeHMe. 6,48 (a. OH). 7,06 (AA. 
H 6 MHAon). 7.41 (a. H 4 mhao/i), 7,66 (a. 
H 7 MHAon), 7,50 (A). 

fl p m m 6 p 4, [(±) (14 a/ibdpa, 16 a/ibcpa)] 
10-xnop-14, 1 5-AMrMAPO-20.21 -AMHOpe6ypHa- 
M6HHH-14-OJ1 (TpaHC, dL). 

PacTBOpntoT 7.5 h [( ±) (16 anwpa)] 
10-xnop-20,21-AMHope6ypHaMeHMH-14(15H)-OHa 
b 1 00 cm 3 Tonyona m Ap6aBJimoT no KanrmM npn 
0°C 19,5 cm 3 pacTBopa (1.8 M) AMrviAPHAa 

AVl3TM/iailKDMHHM«-HaTpMfl B TOJiyOJie, 33T6M npM 

nepeMeujMBaHktvi BbiAepxcwBaiOT npn 0°C b 
TeMeHne 1 4. B 3TOM cnyMae onewb MeAneHHO 
Ao6aan«»OT BOAy. ne npeBbiiuan 5 °C, m 
BbiAepKMBatoT nepeMeuunBaHne b TeneHMe 1/4 m. 
06e3BO)KMBaK)T ocaAOK, o6nnbHO npoMbiBaiOT 
ero BOAofl, BwcytiJUBaiOT npn nOHHxeeHHOM 
AaaneHviM npn 70°C m nonynaioT 7,46 r cbiporo 
npoAyKTa, cooTBeTCTByjomero waoMepy c 
3KBaTopnanbHbiM OH. nepesoA«T b cycneH3Mto 
3 r 3Toro nocneAHero npoAyKTa b 30 cm 3 IN 

XSIOpUCTOBOAOpOAHOfl KHC/IOTbJ H 

nepeMeojuBa>OT b TeMeHwe 15 m npn 
TeMnepaType oxpyxo toilet* cpeAbi. Aoboaat pH 
AO 10 nyTSM AooaB/ieHnw eAKoro HaTpup, 
o6e3BO)KMBaiOT. npoMbisawr boao* n norrynaioT 
2,8 r npoAyxTa. nocne Asyx peKpncTaLnnn3ai4M« 
h TeTparviApodpypaHa nonynaiOT 760 Mr 
saAaHHoro npoAyKTa. MaTOMHbte pacTBOpbi 
KOHi^eHTpupyioT Aocyxa, ocaAOK o6pa6aTbiBaK>T 

xnopMCTOBOAOpOAHOfl KMCJIOTOfl IN. 

noAiMenanHBaioT h peKpncTannn3MpyioT, xax 
yKa3aHO Bbiiue, h cooVipaioT 1,03 r saAaHHoro 
npoAyicra. 

HMP-cnein-p (flMCO, 250 MVu,, ppm): 
3KBaTopnanbHbifl OH 5.89 



(M. 



: 0 



SKBaTopwanbHbifl OH). 6,27 (a. 



n p m m e p 5. TeMH0yMapaT [(+) 16 a/ibdpa) 
10-xnop-20.21-AMHOpe6ypHaMeHMHa (TpaHC, dL). 

nony^aJOT cycneHawo c 6 r [{+) (14anbcpa, 
1 6 anbcpa)] 

1 0-x^op- 1 4 , 1 5-AMrnApo-20 . 2 1 -AMHOpe6y pHa MeH 
KH-14-ona b 100 cm 3 Tonyona, AoSaBnnwT sa 
OAKH pa3 300 Mr napaTonyoncynbcpoxvicnoTw h 
HarpeBaioT c o6parHbiM xonoAnnbHWKOM b 
TeMeHne 10 m. nocne oxriaxcAeHUfl npn 
TeMnepaType OKpyxcaioiAefl cpeAbi 

OOeSBOXCMBaKJT HepaCTBOpMMUfl KOMnOHeHT, 

npoMbisaioT ero 3TnnaL^eTaTOM. a cpwnbTpaT 
AosoAflT Accyxa. CrymaiOT ocaAOK e 50 
cm 3 pacTBOpa 6nKap©OHaTa hbtpmp, 
OOeSBOXCMBaiOT, o6n/ibHo npoMbiBaiOT boaoA. 
Bbjcy LLinBaKDT npn hohmxcshhom AaBneHMM, 
xpOMaTorpadpMpyioT Ha AByoxncn KpeMHun. 
sniowpyR MeTuneHxnopMAMeTaHon (97-3). n 
BbtAe^nioT 3,9 r npoAyxTa b dpopMe ocHOsaHM«. 
Tom tea nnaaneHMfl 151°C. 

PacTBopflWT 1.5 r 3Toro nocneAHero 
npoAyxTa b CMecw 3Tnnai^eTaT-M3onponaHon 
(8-2). AOoaanniOT 305 Mr dpyMaposofi kmctiotw m 
BbiAepxcMBaiOT nepeMemeHHe b TeMeHHe 1 m 30 
mhh npn TeMnepaType OKpy«aiOLneM cpeAbi. 
OoesBoxcMBaioT. nocneAOBaTenbHo npoMbiBaiOT 



nocpeACTBOM 

, 3 



J=7, OH-oceBOfl). 7.05 (AA. J=2 n 8,5, 
H 6HHA0n), 7.39 (A. J=2. H4 MHAon). 7.44 (A. 
J=8,5, H7 nHflon) 1,1-3,1 (Apyrwe npoTOHbi). 



50 CM J 3TwnaL\eTaTa n 25 
cm J n3onponaHona. BbicyujMBajoT npn 
noHnxeHHOM AaBneHMM npw 70 °C n nonyMaioT 
1,57 r. ToMKa nnaBneHtin 241 °C. 

HMP-cnexTp (CDCl 3 , 250 Mri^, ppm): 5,10 
(AA, J=2 m 75. STwneHOBbie H a 6eTa N). 6,89 
(AA. J =3 m 7.5. STWieHOBue H b anbdpa N), 
7.09 (AA. J=2 M 8.5. Hq MHAPJi). 7.2 (A. J= 8,6, 
H7 MHAon). 7.41 (a. J=2. H4 mhaoji). 1.3-3.2 
(Apyrvie npoTOHbi). 

n p m m e p 6. TeMMCpyMapaT (±) 
10-xnop-20,21-flMHope6ypHaweHMHa (1411c, dL). 

PacTBOpsuOT 1.6 r [( ±) (14 oeTa)] 
1 0-xnop- 1 4 . 1 5-AMrviApo-20 , 2 1 -am Hope6 y pHa MeH 
mh-14- ona a 20 cm 3 yxcyCHoft kmc/iotw m 
HarpeaatoT c o6paTHbiM xonoAM/ibHMKOM 8 
TeneHMe 2 m. KoHueHTpwpyioT pacTBop. 
AooaanntoT bo Ay m noAiAenaMHBaiOT flo pH 10 c 

KOHl^eHTpMpOBaHHWM 6AKHM H3TpOM 

nonyMeHHbiM ocaAOK GKCTparnpyKJT 

MeTuneHxnopMAOM, opraHnnecKyto cpa3y 
npoMbiBaiOT boaoA, BbJcyujHsaioT, yAa/ifliOT 
pacTBopnTenn, HecxonbKO pa3 crymatoT ocaAOK 
b 50 cm 3 Kcvmona, 3aT6M koh i^eH t pn py iot npwi 
noHn^eHHOM AaBneHMM npw 80 °C. OcaAOK 
xpoMaTorpa0Mpy>OT Ha AByoKHcn KpeMHun, 
ariKDnpyfl cMecbio MeTuneHxnopi^Q-MeTaHon 
(95-5). m BbtAenflKDT 1,01 r npoAyKTa b cpopMe 
ocHoaaHMfl. PacTBOpjitoT 1 r 3Toro nocneAHero 
npoAyKTa a CMecw 3Tnnai^eTaT-M3onponaHon 
(20-10), AooaanRKDT 204 Mr cpyMaposoft 
KMcnoTbi. nepeMeiuMBaioT b TeneHne 48 m npM 
TeMnepaType OKpyjKatome^ cpeAbi. 

OoesBoxckiaaioT, npoMbiBaiOT nocpeACTBOM 10 
cM^sonponaHona. 3aTeM 20 cm 3 STunai^eTaTa. 
nocne BbicytuMaaHMfl npn noHMxceHHOM 
AaaneHUM npw 70°C nonyMa«T 750 Mr 
saAaHHoro npoAyKTa. ToMxa nnaaneHUfi 188°C 
HMP-cneKTp (flMCO. 250 Mrxs,. ppm): 4.53 (m, 
CH-N i^MC-coeAMHeHMe), 5.41 (aa. J 4 = 6 m 8, 
CH=CH-N). 7.31 (A. J 2 =8. N-CH=CH). 7.14 (AA. 
J= 2,5 m 9. H 6 UHAon), 7,48 (a. J=2,5, 
H 4 MHAOn), 7,61 (A. J=9. H 7 mhaoji). 0,6-3,3 
(Apyrne npoTOHbi), 6.6 (S. STuneHOBbie H 
cpyMapoBoi* KMcnoTbi). 

("I p n m e p 7. [(±) (14 6eTa. 16 anb0a)] 
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14,1 5-AMriiApo-1 1 -MerMji-20,21 -AMHope6yf>- 
HaMeHMH-14-cm (TpaHc, dL). flewcTByioT ksk b 
npMMepe 1, mcxoa* M3 2,1 r [(+) (16 ajibdpa)] 
1 1 -MBTkvi-1 0.21 -AHwope6ypHaMeHMH-14(1 5H)-om 
a. riocne bbbabhmr peareHTa BbiAepacusafOT 
nepeMeiunBaHne npw 0°C b TeneHMe 1 m, 
saTeM OMGHb MeaneHHo AooasjiHioT 50 
cm 3 BOAbi m eme nepeMeujMsafOT 1 m npn 0°C. 
OcaAOK o6e3BO)KMBaioT, oGnnbHO npoMbiBatoT 
aoAOM, BbicyujMBaiOT npii 80 °C npn noH hjkbh ho m 
AaaneHKM m nojiyqaioT 1,7 r npOAyKTa. KOTOpwfl 

paCTBOpRIOT 8 CM6CM MeTMJieHXJlOpMA'MeTaHOJl 

(2-1). cfcMjibTpyjoT, a dpMJibTpaT aoboaat Aocyxa. 
CrymaioT ocaAOK a 200 cm 3 MeTaHOJia, 
BbicyujMBaiOT m nonyMatoT 1 , 1 r npoAyiaa. Tomca 
nnaaneHMfl 255°C. 

FIMP-cneiap (flMCO. 250 Mfu. ppm): 

B03MO)KHO 3KBaTOpnanbHbJfl OH 2,38 (c 

CH3-O), 5.46 (at, J=9 h 5.5. CH -oceBOfi 
OH), 6.37 (a, J=9. 3KBaTopnanbHbi« OH), 6,84 
(AA. J=8 m 1. H 5 mhao/i), 7,24 (a. J= 8. 
H 4 MHAO/l). 7,48 (UJMpOKM* c. H 7 mhaoji), 
1.1-3,0 (Apyrne nporoHbi). 

n p m m e p 8. ((±) (14 a/ibdpa. 16 anbdpa)] 
14, 1 5-AW-HAPO-1 1 -MeTMD-20,21 -AMHOpe6yp- 
HaMeHMH-14-on (Tpawc, dL). 

nepeBOAflT b cycneHawo 3,8 r [( ±) (14 
6eTa. 16 anbdpa)] 

14. 1 5-AMrMAPO-1 1 -mgtmji-20.21 -AMHopa6ypHaMe 
HMH-14-ona b 100 cm^opmctoboaodqahoPI 
KucnoTbi 0.5 N, npw nepeMewMBaHMM b 
HHepTHofl aTMoedpepe b TeneHne 24 m. 
flo6aanniOT 800 cm 3 BOAbi npn 40 °C atih 
pacTBopeHnq xnoprHApaTa. noALMe/iaHMBaioT 
nyTeM Ao6aaneHM« 20% -hoto rviApaTa okmcm 
aMMOHMfl. nocjie 1/4 h nepeMeujMBaHMfi ocaAOK 
06e3BO>KMBa»OT, o6wibHO npoMbJBatoT boaoPI AO 
HeflTpaJTbHOrO pH npOMblBOMHbJX bqa. 

BbicytUMBawT npn noHnxeHHOM A3bjibhhh npn 
70 °C m nonywaioT 3,3 r saAaHHoro npoAyirra. 
ToMKa nnaajieHMJi 232°C. 

flMP-cneiop (flMCO. 250 Mra,, ppm): 

2.39 (c. CH30), 



4.15 (A. -CH -N. 5.49 (m, -C /\ oceBO* OH, 



5,85. 



3KBaTopMa/ibHbifl OH. 6.83. 



H 5 mhaoji, 7,23. H 4 m H 7 mhaoji, 6.08. oceBOfl 
OH. 

n p h m e p 9. [(±) (14 6eTa)] 
1 4 . 1 5-AvirnAPO- 1 1 -Merwn-20. 21 -AHHope6ypHaMe 
HMH-14-on (umc, dL). 

fleficTByic-T kbk b npMMepe 1 , hcxoaa M3 9 7 

r(±) 

11 -MeTwi-20,21 -AMHope6ypHaMeHMH-14(l 5H)-oh 
a, eme nepeMetuMBaioT 1 m nocne bb6A6hmp 
peareHTa m oMeHb MeAneHHo AooaBJiaiOT BOAy 
npn 0 °C ati* paajioxeHMfl M36biTKa 
BOccTaHOBMTenfl. 3aieM 100 cm 3 bc-aw m 
nepeMeujMBatoT b reseHMe 3 s ripn TeMneparype 
cjieAyiomefl cpeAbi. 06e3 boxcm Ba to t , ooWibHO 
npoMbiBawT ocaAOK ao HeflTpajibHoro pH 
npOMWBOMHbix boa * nojiyqa»OT 8,11 r cbiporo 
npOAyKTa. PacTBOpaioT 3 r 3Toro nocneAHero 
npoAy KTa b 1 00 cm 3 cMecM 
MeTuneHXjiopnA-MeTaHon (2-1), dpunbTpyioT, a 
dpn/ibTpaT aobqabt Aocyxa. OcaAOK 
peKpncTaji^M3npyK)T b 60 cm 3 STajiaueTaTa, 
o6e3BO)KHBaK>T. BbicyujMBaiOT npn noHM*ceHHOM 
Aaa/ieHMM npn 70°C n nonyMatoT 1.63 r 
3aAaHHoro npOAyKTa. Tomca nnaejieHnq 200 °C. 

flMP-cneiap (flMCO. 250 M^. ppm): 

3KBaTopnanbHbi« OH 



6,29 (a. OH 3KBaTopnajibHbifl, 6,84 (a, 
H 5 mhaoji, 7,25 (a. H 4 mhaoji, 7.48. H 7 mhao/i, 
2,39 (c.CMe, 1.16-3.14 Capyrne npoTOHbi). 

I 

n p ii m e p 10. cpyMapaT [(±) (16 ajibdpa)] 
1 1-MeTMn-20.21-AMHOpa6ypHaMeHMHa (TpaHc, 

dL). 

flewcTByioT kbk b npMMepe 2. mcxoa« H3 6,8 
[(±) (14 oeTa, 16 anbdpa)] (±) 
14,1 5-AnrnAPO-1 1 - MeTM/i-20,21 -AMHope6ypHaMe 
HHH-14-ona, Harpeaafl c o6paTHWM 
xonoAnribHHKOM 8mm snioMpyq cMecbio 
MeTuneHxnopnA-MeTaHon (95-5). BbiAe/wjOT 4,8 
r npOAyKTa b cpopMe ocnoBaHMfl. ToMKa 
nnaaneHMfl130 °C. PacTsopwwT 1,2 r 3Toro 
nocneAHero npOAyKTa b cMecw 
MsonponaHO/i-STmiai^eTaT (50 cm 3 50 cm 3 ). 
Ao6aan«K5T 527 Mr dpyMapoBOfl KMcnoTw m 
nepeMeiuMBaioT 16 h npn TeMnepaType 
OKpywajoiue* cpeAbi. OcaAOK o6e3BO>KMBaiOT. 
npOMbiBawT nocpeACTBOM 40 

cm 3 M3onponaHo/ia, BbicyujMBaiOT npw 80 °C 
npn noHMxeHHOM AaaneHUM m no^yMawT 1 ,38 r 
3aAaHHoro npoAyKTa. ToMKa 

nnasneHMn > 260°C. 

J=1MP-cneKTp (CflCI 3 , 250 MPlj, ppm): 
(ocHOBaHne) BOSMOXHan CTpyirrypa c 
TpaHc-KOHdpnrypat4ne« 1,41-3,17, CH 2 m CH. 
5.05 (AA, J=2 m7,C/\ CH-N). 6.91-6,96. H 5 v\ 



0 ( 



CH. 7,13, H7 mhaoji, 7,34, H 5 MHAO/l. 

n p m m e p 1 1 HeMTpa/ibHbifl dpyMapaT (±) 
11-MeTMn-20,21-AMHOpe6ypHaMeHMHa (umc, dL). 

fleflcTBytOT kbk b npMMepe 2, mcxoaa M3 5,33 
r [(±) (14 6eTa)J 

1 4 , 1 5-AMrviApo- 1 1 -MeTM/i-20,21 -AMHope6ypHaMe 

HMH-14-O/ia, 3J1K)Mpyfl CMeCbK) 

MeTM/ieHxnopviA-MeTaHon (93-7), BbiAennioT 5 r 
npoAytrra b cpopMe ocHOBaHMfl. Tomkb 
nnaajieHMR 66 °C. PacTBOpawT 2 r 3Toro 
nocneAHero npoAyKTa b 100 cm 3 cMecw 
M3onponaHGn-3TWiaL4eTaT (6-4), AoGaBJiflioT 439 
Mr dpyMapOBOfl kmc^otw, nepeMeoiMBaiOT 16 m, 
o6e3Bo>KMBaioT, npoMwaajoT nocpeACTBOM 40 
cm 3 3TaHona m nonyMawT 1,89 r 3aAaHHoro 
npoAyKTa. Tomkb nnaBneHMfl 250 °C. 

HMP-cneiap (CflCI 3 , 250 Mfi^. ppm): 
(ocHOBaHMe) MMc-coeAMHeHne 2,47 (c, CH3-<t>) ( 
4.53 (m. (ch) " n UHC-coeAMHeHwe). 5.29 

(AA. J=6 m 8. =CH-N), 6.92 (a. J=8. N - 

(ZZ) C), 6,94 (AA. J=8 m 1. H 5 MHAon). 7.14 

(c, H7 mhao/i), 7,35 (A, J=8. H 4 mhaoji), 
0,8-3,4 (Apynie npoTOHbi). 

n p m m e p 12. HeMTpajibHbia dpyMapaT [(±) 
(16 anbdpa)} 

14,15-AMrMAPO-11-MeTMJi-20,21-AMHope6ypHaMe 
hmh (TpaHc dL). 

ruApupywT 2.9 [(±) (16 ajibdDa)] 
1 1 -MeTMji-20.21 -AMHope6ypHaMeHMHa b 90 
CM 3 STaHOJia B npMCyTCTBMH okmcm nnaTMHbi B 
TeneHMe 2 m. (DmibTpyioT. dpMJibTpaT aoboa^t 
Aocyxa m no- nyMaioT npoAyKT b dpopMe 
ocHOBaHMA. Tomkb nnaB/ieHMBl43 °C. fleMCTByiOT 
KaK b npMMepe 2. mcxoaa M3 2.87 r SToro 
nocneAHero npoAyKTa An« nonyneHMH 2.83 r 
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3aAaHHoro dpyMapaTa. TosKa nnaBneHn«235°C. 

JRMP-cnexTp (CflCb. 250 MVi\. ppm): 
(ochobshmb) 2.46. CH 3 -. 3.65 (J=11,11 m 5. 
CH 2 Ha N HHAona), 4.18 (J=1 1-5,1. CH 2 Ha N 
MHAO/ia), 6.91. 1H apOMaTMHecKwe, 7.03. 1H 
a poMaT n nee k we , 7.34. 1H apoMaTMHecKwe. 

PI p m m e p 13. [(±) (14 6eTa. 16 anbdpa)] 
1 4 . 1 5-am rwAPO- 1 0- MeT wn-20 . 2 1 -am Hope6 y p- 

HaM8HMH-14-OJl (TpaHC, dL). 

fleflcTBytoT KaK b npHMepe 3. mcxoaa H3 2.6 
r [(±) (16 anbdpa)] 

10-MeTwn-20,21-AMHope6ypHaMeHMH-14(15H)-OM 
a. m nonyMaiOT 2,7 r cuporo npoAyKTa. 
06pa6aTbiBa»OT ero CMecbio 

MeTMiieMxnopMA-MeTaHon (2-1). dpunbTpyvoT, 
dpMJibTpaT KOHueHTpvipyioT Aocyxa, ocaAOK 
npoMbiBafOT MSTaHonoM n nonynaiOT 2 r 
aaAaHHoro npoAyKTa. ToMxa nnaaneHnq Bbiate 
260°C. 

flMP-cneiap (flMCO. 250 MTij, ppm): 
TpaHC-coeAMHeHMe c 3KBaTOpnanbHbiM OH 2.36 
(c, CH 3 ). 5.45 (at. J=5. 5-9.9. oceaOM 

OH), 6.4 (a. J =9. 3KBaTopManbHbifl OH). 7.15 
(c. H 4 HHAQn), 6.88 (A. H 6 MHAD/i). 7,52 (A. 
J=8. H 7 MHAon), 1.1-3,0 (Apyrvie npoTOHbi). 

n p m m e p 14. [(±) (14 6eTa)] 
14.1 5-AMmAPOl 0-MeTnn-20.21 -AMHopeCypHaM© 
HMH-14-OJ1 (i^mc dL). 

fleflcTBytoT K3K b npuMepe 3, mcxoa* via 7.9 
r(±) 

10-MeTnn-20.21-AMHOpe6ypHaMeMMH-14(15H)-oH 
a m nonynaioT 6.73 r cbiporo npoAyKTa. 
PacTBOpwioT 3 r 3Toro nocneAHero npoAyKTa b 
MeTM/ieHxnopMAB. dpwjibTpyioT. dpanbTpar 
AOBoa«t Aocyxa. a ocaAOK pe KpucT a/in msm py kdt 
b 65 CM 3 3TnnaLteTaTa. nonynawT 2,13 r 
3aAaHHoro npoAyKTa. Tonica nnaeneHMfl 187 °C. 

AMP-cneKTp (flMCO, 250 Mfij. ppm): 
i4MC-coeAMHeHne, SKBaTOpwanbHbjfl OH 2.36, 
CH 3 . 4.15. CH-N 5.47. -C ^ oceBOfl OH. 



0' 



n p m m e p 15. [(±) (14 anbdpa, 16 anbdpa)] 
14,1 5-AMrnApo-1 0-MeTw/i-20,21 -AHHopeCy p- 
HaMQHUH- 14-QT) (TpaHC, dL). 

AeftcTBytoT icax b npuMepe 8. hcxoa* via 2.2 
r ((±) (14 6©Ta. 16 anbdpa)] 
14.1 5-AnrvtAPO-1 0-MeTM/i-20.21 -AMHopeCy pHaMe 
HMH-14-ona. nonynaiOT 2 r cwporo npoAyKTa, 
KOToputt peKpncTannn3npyK)T a 150 
cm 3 TeTparviApocpypaHa Ann BbiAeneHM* 850 Mr 
npoAyicra c oceBWM OH. nocne nosTopHOfl 
o6pa6oTKM MaTOMHbix pacTBopoB nonynatoT eme 
455 Mr npoAyKTa. 

JRMP-cneiap (flMCO, 250 MfU ppm): 2.36 



(c. CH3-d>). 5.86 (M. C 



-3KBaTOpHa/lbH bJ 



OH). 6,10 (A, J= 6.5. oceBO* OH). 6,88 (A. 
H 6 HHAon), 7.13 (A. H 4 hhaoji). 7.31 (A, J=8. 
H7 MHAon), 1,1-3,05 (APywe npoTOHbi). 

(1 p h m e p 16. TeMMCpyMapaT (( ±) (16 
anbdpa)] 1 0-mot wn-20.21 -AMHope6ypHaMeHMH 
(TpaHC. dL). 

fleftCTBytOT K3K B HpMMepe 2, HCXOAfl H3 4.4 

r [(±) (14 6eTa. 16 anbdpa)] 
14.1 5-AnrviApo-1 0-MeTvtn-20,21 -AMHOpe6y pHaMe 
HHH-14-ona, ocaAOK xpoMaTorpacpMpyiOT Ha 

AByOKHCM KpeMHMfl, 3niOHpyfl CMBCbK) 

M8TMn6HxnopnA'"MeTaHon (97-3). m nonyMaioT 3 r 
npoAyKTa b dpopMe ocHoeaHMfl. ToMKa 
n/iaBTteHnn154 °C. PacTBop«»T 1.4 r 3Toro 



npoAyKTa b 80 cm 3 cMecw 
M3onponaHOJi-3Tnnai^eTaT(1-1). AOoaBAfliOT 307 
Mr cpyMapoBofl KMcnoTbi 11 nepeiweLunBatoT b 
TeMeHne 4 m npn TeMnepaType oKpywaiomeM 
cpeAW. 06e3BO»oiBaK)T. npoMbiBaioT 

5 3Tnnai4©TaTOM. 3aT6M n3onponaHonoM. 
BbicyujviBatOT npw dohuxbhhom AaeneHWn npu 
80°C m nonynatOT 1.3 r 3aAaHHoro npoAyKTa. 
ToMKa nnaaneHMq 210°C. 

HMP-cneKTp (CflCI 3 . 250 Mtu, ppm): 

10 (TpaHC-coeAMHeHMe) 1.42-3.18. CH 2 m CH. 2,44. 
C-Me, 5.08 (AA. J=2 n 7. CH=CH-N). 6.94 u 
6,98 (apoMaTMMecKne h Apyrofl OH). 7,19-7,26 
(apoMaTMMecKne h ApyroH OH). 

npMMep17. <J>yMapaT (±) 

1S 10-MeTH/i-20,21-AMHOpe6ypHaMeHWH (i^iic, dL). 

fle^CTByiOT kbk b npHMepe 16, MCXOA« H3 4,1 
r [(±) (14 anbdpa)) 

1 4 . 1 5-AnrMApo- 1 0-MeT wn- 20 . 2 1 -AHHope6 y pHa Me 
HHH-14-ona, h nonynaiOT 3,6 r Mac/inHMCToro 
npoAyKTa. PacTBopfliOT 1,508 r 3Toro 

20 nocneAHero npoAyicra b 50 cm 3 naonponaHona. 



AOoaBrmiOT 331 
nepeMeuJMBaKOT 
o Kpy >Ka KDine ^ 

npOMblBaiOT 

n3onponnnoBbiM 



Mr cpyMapoBofl tcucnoTbi 
5 m npM TeMnepaType 
cpeAW 06e3BO>tcnBaH3T. 
M3onponaHonoM, aaTBM 
acpHpoM. nojiynaioT 1,16 r 



saAaHHoro npOAytcTa. Tomta nnaeneHMfl 180°. 
HMP-cneKTp (CflCIs, 250 Mri^, ppm): 

6,5 n 



ocHosaHHe 2.44 (c. CH r O). 4.53 (m. ^C 



mic-coeAHHeHMe), 5.28 (AA. 
7 - 5 . =CH-N). 6.91 



7.5, N- 



(ch) 

<CH> 



(A. 



CH). 7.0 (A. J=8. H 6 HHAO/l). 7,21 



(A. J=8. H 7 HHAon). 7.26 (c. H 4 hhao/i). 0.9 (m, 
1H). 1.44-3.4 (Apyrwe npoTOHbi) 

n p h m e p 18 TeMHdoyMapaT ((±) (16 
anbdpa)] 

14.15-AMrMApo-10-MeTnn-20 2l-AMHOpe6ypHaMe 
huh (Tpanc. dL). 

fleftCTByiOT KaK b npHMepe 12 hcxoah H3 1 ,6 
r [(±) (16 anbdpa)] 

10-MeTnn-20,21-AMHope6ypMaMeMMMa. m 
nony-iaioT 1,4 r 3aA3MHoro npoAy^a b dpopMe 
ocHoaaHnn. ToMKa nnasneHUR 145 °C Mcxoas 
H3 1 ,369 r 3TOro npoAyKTa b 298 Mr dpyMapoaofl 
KMcnoTw. nonynatoT nocne peKpncTajinM3aL^iiM b 
STaHone 0,84 r 3aAaHHoro dpyMapa. Tomkb 
nnaBneHM«254°C 

RMP-cnejcrp (CflCl 3 250 MI~li, ppm): 
TpaHc-coeAMHeHwe 2.43 C ^ ^ ^ 



-N-MHAon), 



-N-MHAOjI). 4.1B (M U ^-j 

6.95 (AA. H 6 HHAon). 7.13 (a m 7 HHAon). 7.25. 
H 4 HHAon, 1,22 (m. 1H) 1 5-3 2 13H Apynie 

npOTOHbl. 

n p h m e p 19 TeMndpyMapaT (±) 
1 4 , 1 5-am ruApo- 1 0-M6Tnn - 20 . 2 1 • am nope6 y pHa mq 
huh (umc, dL). 

fleflCTBytOT KaK b npuMepe 12. wcxoaa M3 2 r 
(+) 10-MeTHji-20.21-AMHOpe6ypHaMeHHHa > m 
nonynawT 1 ,8 r npoAyKTa b dpopMe ocHoaaHMfl. 
ToHKa nnasneHiip 1 38 °C ripespaiAajoT b conb 
1.8 r 3Toro nocneAHero npoAVKTa Q 100 
cm 3 3TunaueTaTa m 50 cm 3 M3onponaHona c 697 
Mr dpyHapoBoft KMcnoTbi Ann nonyneHMfl. nocne 
KpMCTannM3aL(MM b M3onponaHone. 1.55 r 
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aaAaHHoro npoflyin-a. ToHKa nnaBneHwn 210 °C 

flMP-cneicrp (CflCb. 250 M^, ppm): 
U*c-dpyHK 4 Mfl 2.46 (c. C ^-j -O). 3.73 (at ( 

J=5,11. 5-12. CH2-N-HHAOJ1). 
J=6-11.5). 4.33 (m. A C 



4.08 

H 6 mhao/i), 7, 



(Aa. 

-N 



L^nc-coeflMHeHMe), 7.0 (a, H 6 mhao/i), 7.17 (a, 
H 7 mhao/i), 7.28 (c. H 4 mhaoh). 

n p m m 6 p 20. [(±) (14 6eTa)] 
14.1 5-Anrnapo- 1 1-MeTOKCM-20,21 -AMHope6ypHa 
M8HMH-14- o/i (umc. dL). 

fletfcTByiOT KaK b npMMepe 3. mcxoaa M3 3 5 
r(±) 

1 1 -MeTOKCM-20.21 -AMHope6y pHaMeMMH- 1 4( 1 5H)- 
OHa. n no/rynajoT 8 r vuoiwepa c 
3KB3 TO pM an bH bl M OH. TOMKa nnaBneHMH 230 °C. 
PeKpncTa/i/iM3MpyK)T 3,5 r cbiporo npOAyKTa b 
CMecu 3Ti4nai4eTaT-n3onponaHO/i (1-1) n 
nonynaioT 2 r 3aAaHHoro npoAyirra Tomca 
n/iaB/ieHMH 230°C. 

HMP-cneKTp (flMCO, 250 MTl^. ppm): 
3KBaTopnanbHbi« OH 3.76 (c. OCH 3 ). 



4.13. 



-3KBaTOpna/ibHbjfl N). 5,49 (at. 



J=5.9 h 9. -oceBOM OH). 6.67 (aa. J -2 



n 8.5. H 5 mhao/i), 7.25 (m. H 5 MHAon). 0.63. 
1H. 1.2-3.2 (APyrue npoTOHbi). 

n p m m e p 21 [(+) (14 oeTa, 16 a/ibdpa)] 
14.1 5-AMrv»Apo-1 1 -MeTOKCM-20,21 -AMHope6ypna 
MeHMH-14-on (TpaHC, dL). 

AeficTByiOT iok b npuMepe 3, mcxoaa Ma 8 r 
l(±) (16 a/ibdpa)] 

1 1 -MeTOKCM-20.2 1 -AMHope6y pMaMeHMH- 1 4( 1 5H )- 
OHa. n no/iyHaiOT 7,91 r cbiporo npOAyKTa. 
ToHica n/iaBTieHMfl 250 °C. CrymafOT 1.5 r stoto 
npoAyKTa b 15 cm 3 eAxoro.. HaTpa 15N m 15 
cm 3 MeTaHona. HarpeBaior c 06 par hum 
xonoAnnbHMKOM b TeMQHH© 3 h. floc/ie 
oxna)KAeHMfl ocaAOK o6e3BO>KMBaK>T, 
npOMbJBaioT m© Ta HonoM , 3aTeM o6u/ibHO boaom. 
nonynaiOT 1 1 r 3aAaHHoro npoAyKTa. 

^MP-cneKTp (flMCO. 250 MO4. ppm): 
3KBaTopnajibHbi« OH 3075 (c, OCH 3 ). 5,46 



(AT. J= 5.5 m 9. 



-oceBOtf OH). 6.47 (a. 



J =9. SKBaTopwanbHbifl OH). 6.66 (aa. J=2 h 
8.5, H 5 HHAon). 7.21 (a. J=2. H 7 mhao/i). 7.23 
(A, J=8.5, H 4 hhaoji). 1.05-3,02 (Apyrwe 

npOTOHW). 

n p m m e p 22 [(±)(14 a/ibdpa, 16 a/ibdpa)J 
14.1 5-flnrv>Apo-1 1 -MeToxcn-20,21 -AMHOpe6ypHa 
vieHMH-14-on (TpaMc, dL). 

nepeMeujMBaJOT b TeneHMe 72 h 5 r [(±) (14 
6eTa, 16 a/ibdpa)] 

1 4. 1 5-AMrviAPO-1 1 -MeTOKCM-20,21 -AMHopeCypHa 

MeHHH-140T»a M 100 CM 3 X/!OpHCTOBOAOpOAHOfl 

KMcnoTbi N. aoboa*t pH cycneHSHM ao 7 nyTeM 
Ao6aaneHnq eAKoro HaTpa 2 N. OcaAOK 

06e3BO>KV1BaK)T, OOM/lbHO npOMbJBatOT BOAOM, 

BbicyujMBawT npn noHM*eHHOM AaB/ieHMM npw 
70°C m nonynaKDT 2,15 r 3aAanHoro npoAyKTa. 
ToMKa nnaaneHMa 245°C. 

HMP-cneicrp (flMCO, 250 Mrq, ppm): 
oceBOM OH 3,77 (c. OCH 3 ). 5.85 



-3KBaTopnanbHbifl OH), 6,18 (a.J= 



6.5. oceBOfl OH). 6.64 (AQ. J=2 m 8,5. H5HHAO/1). 
7.01 (a, J=2. H 7 mhao/i). 7.21 (a. J=8.5. 
H 4 mhao/i). 1.05-3.05 (APyrwe npoTOHbi). 

n p m m e p 23. TeMMdpyMapaT (±) 
11-MeTOKCi4-20,21-AMHope6ypHaMeHMM fane. dL). 

fleMCTBy»T K3K b npMMepe 2, mcxoaa M3 1.15 
r [(±) (14 6e T a)] 

14.1 5-AMrviAPO-1 1 -M6TOKCM-20.21 -AHHOpe6ypHa 
MeHMH-14-ona. PacTBOp aoboaat Aocyxa. 
ocaAOK nomomaioT MeTuneHx/iopHAOM, 
npoMbtBawT eAKMM HaTpoM 0,1 N, 3aTeM boao«. 
BbJcyujMBaKDT, aaTeM opraHM^ecKyK) (fcasy cyiuaT 
Aocyxa (locne xpoMaTorpadpnn coaAKa Ha 

AByOKMCM KpeMHUW. 3J1K)Mpyfl CMeCbK) 

STunai^eTaT-TpusTunaMMH (95-5). no/iyMaiOT 750 
mt npoAyKTa b dpopMe ocHOBaHMn. PacTBOpqioT 
1.208 r ocHOBaHMfl b 40 cm 3 CMecu 
M3onponaHon-3Twiai4eTaT (1-1). Ao6aanflK>T 250 
Mr cpyMapoBOfl kmctiotw. nepeMetunBaioT 16 m 
npM TeMnepaType OKpyjKaioiAeM cpeAbi. 
o6e3Bo«<MBaK)T. npoMWBaiOT M3onponaHonoM m 
3Tnnai4eTaT0M n nonynaiOT 1,107 r sa/iaHHoro 
npoAyKTa. ToHKa nnaB/ieHMq 225 °C. 

«MP-cneiap (CflCI 3 . 250 MFi\, ppm): 
UMC-coeAMHeHiie 3,85 (c, OCH 3 ). 4.51 (m.^CH-N 

^nc-dpyHK^n«). 5,29 (AA. J=6 h 7.5. 
3TnneHOBb»e). 6.89 (a. J=7.5. STMnenoBbie). 
6,76 (AA, J=2 m 8.5, H 5 mhao/i). 6.84 (a. J=2. 
H 7 MHAon), 7.34 (a. J =8. 5. H 4 mhaoh). 0.90 
(m. 1H0. 1.45-3,40 (Apyrwe npoTOHbi). 

n p m m e p 24. TeMncpyMapaT ((±) (16 
anbdpa)] 1 1 -MeTOKCM-20.21 -AMHope6ypHaMeHMH 
(TpaHC, dL). 

fletfcTayioT k3k b npMMepe 23. hcxoaa us 2.2 
[(«) (14 oeTa. 16 axibdpa)J 
14.15-flMrMAPO-11-M6TOKCM-20,21-AMHope6ypHa 
MeHMH-1 4-ona, m nonyMaioT nocne 
xpoMaTorpadpuM Ha AByoKMCn KpeMHMH (snioeHT: 
MeTM/ieHxnopnA-3TMnat4eTaT 1-1) 1.27 r 
npoAyKTa b dpopMe ocnosaHMfl. Tonxa 
nnasneHMR 123°C. nonynaiOT dpyMapaT. mcxoa« 
M3 1.27 r ocHOBaHMfl. m 1.23 r 3aAaHHoro 
npoAyKTa. ToMKa nnasneHMfl 193 °C. 

flMP-cneicrp (flMCO, 250 Mfu,, ppm): 3.78 
(c, OCH 3 ). 5.09 (aa. J=2 m 8. STMneHOBwB H b 
6eTa N), 6,68 (AA. J =2 m 8. 3TMneHOBbJ« H m 
anbdpa N). 7,19 (a. J= 2. H 7 mhao/i). 
7,25-7,35, H 5 m H 4 mhao/i), 6.61, STM/ieHOBbifl 
H dpyMapoBOM kmcjiotw. 1,2-3.15 (Apyrne 

npOTOHbJ). 

n p m m e p 25. HeMTparibHWM dpyMapaT [(±) 
( 1 6 anbdpa)] 

14.1 5-AMTMAPO- 1 1 -MeTOKCM-20,21 -AHHope6ypaH 

3M6HMH (TpaHC. dL). 

flewcTByioT KaK b npMMepe 12, mcxoar ms 
2,23 r (( ± ) (16 anbdpa)] 

1 1-MeTOKCM-20.21-AMHope6ypHaMeHMHa m 220 
mt nan/iaAMfl Ha yme npn 10% m no/iynaiOT 2.2 r 
Macn«HMCToro npoAyKTa. CryiAaKOT 

M3OnponM/l0BblM 3dpMDOM, o6e3BOJKMBaiOT, 

BbicyiiiMBajoT npM noHMJKeHHOM AaaneHMM npM 
50°C m nonynaioT 1.17 r npOAytcra b dpopMe 
ocHOBaHMq. ToHKa nnaB/ieHMW 126 °C. M3 
MaTOHHbix pacTBopos no/iynaKDT 740 mt 
npoAyicra. rio/iyMaioT HeMTpa/ibHbi« dpyMapaT. 

MCXOA« M3 1.17 r OCHOBaHMfl, pacTBopeHHoro B 

20 cm 3 MsonponaHona m 30 CM 3 3TM/iai^eTaTa. 
nonyMajOT 1 r 3aAaHHoro npoAyKTa. ToMKa 
nnaarieHM« 216°C. 

AMP-cneKTp (CflCt 3 . 90 Mru,. ppm). 
ocHOBaHMe: 3.88. OCH 3 . 6,72-6.83, H 5 m 
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H 7 HHflO/i, 7,31-7.42. H4 HHQori, 1,24-4.28 
(Apyrvie npoTOHbi). 

n p n m e p 26. t(±) 14 6eTa] 
1 4 , 1 5-am rwapo- 1 0-MeTOKCM-20, 2 1 -ah Hope6 y pHa 
MeHMH-14-on (umc. dL). 

fletfdByiOT Kate b npMMepe 3, hcxoa* H3 8.7 
r(±) 

1 0- weTOKCM-20 .21 -AMHOpe6ypHaMeHHH- 1 4( 1 5H )- 
OHa. n nonyMaioT 5,73 r cuporo npoAyKTa. Era 
peKpMCTannM3npyioT b TeTparvtApodpypaHe m 
BbiAenflioT 3,64 r 3aAaHHoro npoAyicra. ToMKa 
nnaBneHMR 225°C. 

flMP-cneiap: aKBaTopManbHbifl OH 3.75 (c. 
OCH3). 4,15 (m. yCrf^ -N i^nc-coeAMHeHMe), 



0 



oceBOfl OH), 6,32 



5,47 (at. J=9-5, 5-5,5. y C 



(A. J =9. 3KBaTOpnanbHbifl OH), 6,88 (AA, J =2. 5 
m 9. H 6 MHAon), 6.88 (a. J=2.5, H4 mhadji). 7.54 
(A. J=9. H7 HHAO/l). 

(1 p m m e p 27. [(±) (14 6eTa. 16 anbdpa)] 
1 5, 1 5-AnrviAPO-1 0-MeTOKCM-20.21 -AMHOpe6yp- 
HaMeHMM-14-on (TpaHC. dL). 

fleflCTBywT K3K a npMMepe 3, mcxoah H3 3.67 
r [( ±) (16 a/ibdpa)] 

10-MeTOKCM-20,21-AHHope6ypHaMeHMH-14(15H)- 
oHa. m nonyMaioT 3,7 r cwporo npoAyjera. Era 
nornomawT CMecbio x/iopodpopM-MeTaHon (2-1). 
dpw/ibTpyjoT. 3aieM KOHi^eHTpupyioT. nonyMaioT 
pacTBOp npoAyKTa b 150 

cm 3 TeTparnApodpypaHa. MeAneHHo AooaanRioT 
50 cm 3 HsonponwioBoro sdpupa. 06e3BOxvtBa>OT 
2.41 r aaAaHHoro npoAyKTa. 

HMP-cneinp (flMCO. 250 MP ppm): 

3.74 (c. OCH3). 5.43 (at. J=5.5 m 



oceaofl OH). 6.68 (AA. J=2 m 9. 



H 6 MHAon). 6.87 (a. J=2, H 4 mhaoh). 7,53 (A. 
J=9, H7 mhao/i), 1,1-3.05 (APyrvie npoTOHbi). 

n p m m e p 28. [(±) (14 anbdpa, 16 
anbdpa ) J 1 4 . 1 5-am rMAPO- 1 0-M6TOKCH-20 , 2 1 -AMHO- 
pe6ypHaMeHMH-14-on (TpaHC. dL). 

riepeBOAflT b cycneHSMio 4.8 r [( ±) (14 
6eTa. 16 anbdpa)] 

1 4 . 1 5-AMrnAPO- 1 0-MerroKCM-20.21 -AMMopeCypHa 
MeHMH-14-ona b 50 cm 3 eAxoro HaTpa 5N m 50 
cm 3 MeTaHona h HarpesaioT c oopaTHbJM 
xonoAvmbHwcoM a TeMeHMe 2 h 30 mhh. npw 
reMneparype OKpyacaiomefl cpeAw 

06e3B0XMBat0T, o6HflbHO npOMblBatOT BOflOfl ao 

HeATparibHoro pH npOMbiBOMHbix boa. 3areM 
nocpeACTBOM 100 cm 3 MeTaHona. nonyMaioT 
4,12 r cHporo npoAyxTa, KOTOpwfl narpeBaiOT c 

06paTHblM XO^OAM/lbHMKOM B T©M6HM© 1 5 M npH 

yicasaHHbix ycnoBUflx. Flo- nyMeHHufl npoAyKT 
irtaBnexaior CMecbio xnopod3opM-M6TaHo/i (2-1). 

CpMHbTpyMDT, KOHLjeHTpHpyfOT, BblCyilJMBaiOT H 

no/iyMaK)T 3,85 r 3aAaHHoro npoAyKTa. 

flMP-cneiap (flMCO, 250 MI~li, ppm): oceeoM 
OH 3.74 (c, OCH 3 ), 6,11 (A. J=7. OH), 5,83. 

SKBaTopnanbHbifl OH. 7.31 (a, J=8.5, 



0 



H 7 mhao/i). 6.84 (A. J= 2.5. H4 hhaoji). 6.68 
(AA. J=2,5 m 8,5, H 6 mhaoh). 1,05-3,05 (Apyrwe 
npoTOHbi). 

n p m m e p 29. TeMndpyMapaT [(±) (16 
anb0a)]1 0-MeTOKCM-20.21 -AHHope6ypHaM6HW- 
Ha (TpaHC. dL). 

fleflcrByioT KaK b npHMepe 2. ucxoa* us 1 r 
[( ±) (14 oeta, 16 a/ibdpa)] 



1 4 , 1 5-AMrnAPO-1 0-MeTOKCM-20,21 -AMHope6ypHa 
MeHMH-14-ojia. nonyMeHHbift pacTBop 

CpMJlbTpyJOT, AOBOAAT AOCyxa npM nOHMJKeHHOM 

AaBiieMMn, crymaiOT ocaAOK c pacTBopoM 
6nKap6oHaTa eAKoro HaTpa, o6e3BO>KMBaK)T, 
o6nnbHO npoMWBaiOT boaoA ao HeflTparibHoro 
pH npoMbiBOMHbix boa. Bbjcy lu m Ba jot npn 
noHMxeHHOM AaaneHMM npw 70 °C m H3BneK3K)T 
ocaAOK nocpeACTBOM 20 cM 3 neTponei*Horo 
3d3npa (40-70°C). nonynaiOT 820 Mr npoAyicra b 
dpopMe ocHOBaHua. ToMxa nrtaBneHnn145 °C. 
MCXOAA H3 1.7 r OCHOBaHUfl, pacTBopeHHoro B 
50 cm 3 STHTtaueTaTa, nonyMaioT dpyMapaT. 
nonyMatoT 1,55 r 3aAaHHoro npoAyKTa. ToMKa 
nnaaneHMfi 212°C. 

flMP-cneirrp (CflCb. 250 Mrq. ppm): 3,85 
(c, OCH3), 5.04 (AA. J=2 M 7.5, STM^OBbjfl H B 
6eTa N). 6.90 (AA. J =3 m 7.5. 3TnneHOBbjfl H b 
anbdpa N), 6,81 (AA. J= 2.5 m 8,5. H 6 mhaoji), 
6.94 (a. J=2.5. H4 MHAon). 7.21 (A. J=8,5, 
H 7 mhao/i), 1.3-3.2 (flpyme npoTOHbi). 

n p m m e p 30. TeMHdpyMapaT 
( ± ) 1 0-M8TOKCM-20. 2 1 -AHHope6 y pHa ms hm h a 
(UMC. dL). 

fleiScTBytoT KaK b npMMepe 6, mcxoaw 2,02 
r [(±) (14 6exa)] 

14.1 5-AnrnAPO- 1 0-MeroKCM-20.2 1 -AMHope6 ypHa 
MeHMH-14-ona, h no- nyMawT 1,4 r npoAyKTa b 
cpopMe ocHOBaHHR. ToMKa nnaaneHHRl34 °C. 
nonynaiOT <t>yMapaT. mcxoah ms 1,32 r 3Toro 
nocjieAHero npoAyKTa. h BbiAe/iRiOT 1.14 r 
3aAaHHoro npoflytcra. Tonica n/iaBneHHn 190 °C. 

AMP-cneKTp (CflCb. 250 Mr^, ppm): 3.86 
(c, OCH3). 4,54 (m. / C0 -N 

LiMC-coeAMHeHMO). 6,89 (a. J=9. n " C ^) 

5,27 (AA. J=6 M 8. -C^ -CH). 6,83 (AA. J= 



2.5 m 8.5. H 6 MHAOA), 6.95 (A. J =2. 5, H 4 MHAOn). 
7.21 (A. J=8.5. H 7 MHAon). 0,90 (m. 1H), 
1,45-3.40 (Apyrvte npoTOHbi). 

C ncnanb30BaHne BbiiueonvicaHMbix 
cnoco6oB 6binn nonyMeHbi cneAy^iAne 
npMMepu: 

n p m m e p 31. [(±) (14 anbepa, 16 aribdpa)] 
9, 1 1 -AMxnop-14. 1 5-AwrnApo-20.21 -AMHOpo- 
6ypHaM8HMH-14-on (Tpanc, dL). 

ToMKa ruiaBneHMfl 260 °C Pf 0,5 Ha 
ruApooKMCM aniOMMHMR, MeTMneHxnopMA-ai^eTOH 
(8-2). 

n p * m e p 32. {(±) (14 6eTa. 16 
anb<pa)] 1 0, 1 1 -MeTOKCM-1 4. 1 5-AnrviAPO-20,21 -AM- 
HOpe6ypHaMeHMH-14-an (TpaHC, dL). 

Toxica nnaaneHMR 252°C. 

n p m m e p 33. [(±) (14 AeTa. 16 anbdpa)] 

9,10, 1 1-TPMM6TOKCM-14, 15-AMrnAPO-20,21 - 

AMHope6ypHaM6HMH-14-on (TpaHC, dL). 

ToMKa nnaB/ieHMR240 o C. 

n p m m e p 34. [(±) (14 AeTa, 16 
anbd3a)]9-MeTOKCM- 14,1 5-anrMApo-20, 2 1 -ah nop© 
6ypHa- MeHMH-14-on (TpaHC, dL). 

ToHKa nnaBJieHMR233°C. 

OcymecTBnRR BbiujeonMcaHHyio 
AerviApaTatjwo cnnpToa. nonyMeHHbix a 
npuMepax 32, 33 m 34, nonyMaioT cneAyioiAne 
npoAyKTbi b cfcopMe conefl. 

n p m m e p 35. KncjibJi* ManeaT ((+) (16 
anbepa)] 

10.11 -AMMeTOKCM-20,21 -AHHope6ypHaMeHMHa 
(TpaHC, dL). 
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ToiKa nnaBJieHMfl 215 °C (corib). ToHKa 
nnaeneHMfl 208°C (ocHOBaHwe) 

n p m m e p 36. He«Tpa/ibHw« dpyMapaT [(±) 

(16 

anb4>a)]9. 10,11 -TpuMeTOKCw-20.21 -A*Hope6y ph 
avieHMHa (TpaHc, dL). 

ToMKa finaa/ieHUfl 211 °C (co/ib). ToMKa 
njiaaneHMH 1 30°C (ocHOBaHwe). 

n p n m b p 37. Kucnutf ManeaT [{±) (16 
anbdpa)] 9-MeTOKCM-20.21-AMHope6ypHaMeHMHa 
(TpaHC. dL). 

ToHKa rmaBJieHM«205 °C (conb). TonKa 
n/iaB/ieHMH 146°C (ocHOBaHwe). 

n p H m e p 38. [(±) (16 anbdpa)] 
1 I-hwtdo-14. 1 S-AnrviApo-20,21 -AMHope6ypHaMe 
hmh-14- on. 

flo6aB/iflK>T He6onbujMMM dppatojuHMM 2 r 
rviAPo6pOMHAa HaTpun b pacTBope, 
coAepxameM 2 r t(±) (16 ajibdpa)! 
11-HMTpo-20.21-AMHOpe6ypHaMeHMH-14(15H)-oH 
a u 100 cm 3 MeTaHO/ia. HarpesaioT c oCpaTHbiM 

XO/IOAVUlbHMKOM B TeMeHUe 50 MUH, AOGaBJIFIKDT 

200 cM 3 neA«HOfl bo aw, ocaAOK o6eaBo>KMBaK>T, 
npOMbJBaJOT era boaoA. Bbicy lu m Ba iot ero ripn 
75 °C ripn noHMxeHHOM AaaneHUH n nonynaioT 
1.75 r 3aAaHHoro npoAyicra ToMKa 
n/iaB/ieHM«260°C. 

flMP-cneKTp (/|MCO. 300 Mf~q, ppm): 
5.70 (m, 1/5 H oceBO* H), 6,05 (a, 4/5 H 
3KBaTOpMa/lbHblfl H, N- ^— ^ 

3KBaTopManbHbjfl, CH- ^^ 
oceBOfl, CH-,— \ , 7.53 (a. H 4 mhaoji), 7,93 



-OH). 6,65 (a. 
). 6.93 (a. 



(OH) 



(AA. H 5 mhaoji), 8.46 (A. H 7 UHAon), 1,10-3.10 
(Apyrvte npoTOHbd). 

n p h m e p 39. KMcnbift ManeaT [(±) (16 
anbdaa)] 1-HMTpo-20,21-AMHOpe6ypHaMeHMHa. 

flooaa/iflioT 60 Mr 

Tpn0TopMeTaHcyjib0OHaTa mcam b cycneH3wo, 
coAepwamyio 1 .25 r npoAyicra, nonyneHHoro no 
npMMepy 38, b 125 cm 3 KcmieHa. HarpesaioT 15 
m c o6paTHbiM xonoAvtnbHMKOM, dpunbTpyioT m 
yAan«K>T pacTBOpHTenb npn dohvdkbhhom 
AaBneHUM. OcaAOK xpoMaTorpadpnpyioT Ha 
AByoKHCM KpeMHMW (aruoaHT: 3TnnaqeTaT) u 
nonywaioT 990 Mr npoAyKTa e dpopMe 
ocHOBaHWH. ToMKa ruiaaneHMfll 72 °C. 
PacTBopnioT 1,24 r BbnuenonyneHHoro 
ocHoaaHUP b 200 CM 3 CMecn 3TaHon-3TH/iaqeTaT 
(1-1). Ao6aanRK)T 487 Mr ManenHosofi KwcnoTbi, 
pacTBOpeHHofi b ropjmeM coctorhmm b 50 
cm 3 3TaHona, nepeMeitiMBaioT b revenue 2 m 
npn TeMnepaType OKpyacaioiuefi cpeAbi, ocaAOK 
o6e3BOXnsajoT, npoMbiBaiOT ero STaHonoM n 
BbicyiuMBaioT era npM 70°C npn noHHweHHOM 
AaBneHUM. Co6npaK)T 1 ,44 r aaAaHHoro 
npoAyKTa. ToMKa nnaBneHHfl >260°C. 

flMP-cneiap (CflC! 3 . 250 MO*, ppm): 

5,27 (AA. J=2 M 8). 
| CH Ile/ibTaz 

7,0 (AA. J = 3 M 8). 7.47 (a. J=8,5. 
H 4 HHAon), 8.00 (AA. J=2 n 8,5, H 4 mhaoji), 
8.26 (AA. J=8, H7 mhao/i), 1.35-3.25, CH m CH 2 . 

n p m m e p 40. [(±) (16 aribdpa)! 
9-HMTpo-14,15-AMrnAPO-20,21-AMHope6ypHaMeH 
mh-14- on. 

fleftCTByioT k3k b npHMepe 38. ncnonb3ya 2 r 



K±) (16 anbdpa)] 

9-HMTpo-20.21-AMHope6ypHaMeHi4H-14(15H)-oHa 
, h nonynaioT 1 .9 r 3aAaHHoro npoAyKTa. TonKa 
nnaaneHMA > 260°C. 

HMP-cneKTp (flMCO. 250 Mfu,. ppm): 

5.71 (m. oceBow H), 

N (CH)- CH 2 
I 

OH 

6,03 (a. 3KBaTOpnajibHbi* H). 6,49 (A. 
oceaotf OH). 6,75 (a. aKBaropuanbHUM OH), 
7.24 (t, H 6 HHAon), 7.89 (a. H 7 uhaoji), 8.10 
(A. H 5 MMAon). 1.15-3.20 CH M CH 2 . 

n p m m e p 41. Kucnbiii ManeaT [(±) (16 
aribdaa)] 9-HMTpo-20.21 -AMHope6ypHaMeHHHa. 

fle«cTByK)T iok b npMMepe 39, ucxoa* m3 1 .9 
r npoAyxTa. nonyMeHHoro no npuMepy 40, 100 
Mr TpudpropMeTaHcynbdpoHaTa MeAM b 200 
cm 3 KCMnona. nonynaiOT 1 ,65 r npoAyKTa b 
dpopMe ocHOsaHMfl. TonKa nnaBnennn198 °C. 
Hcnonb3yiOT 1 .57 r ocHOBaHMfl n 615 Mr 
ManeMHOBOM KMcnoTbi m nonyqaiOT 1.42 r 
3aAaHHoro Kucnoro Maneara ToMKa nnaBneHMfl 
228°C. 

flMP-cneKTp (CflCI 3 , 250 MTq, ppm): 
1,36-3,41 (M. 12H). 5,28 (AA. J=12 u 8. 
CH=CH), 6,99 (AA. H=3 M 8. CH=CH), 7.19 (t, 
J=8, H 6 MHAon). 7,59 (AA. J=8n1, H 7 MHAon). 
7,97 (AA. J=8 M 1, H3 MHAO/i). 

n p m m e p 42. [( ±) (16 a/ibdpa)] 
14,15-AMrMApo-1 1 -AHMeTnnaMMHO-20.21-AMHOpe 
6yp- HaMeHMH-14-on. 

flooaannioT He6onbujMMM cppaxi^MflMM 1 r 
ruApooopMAa HaTpun b cycneH3HK>, 
coAep>KaiAyto 1,94 r [(16 anbdpa) 
( ±)]1 1-AMMeTwn-aMMHo-20,21-AHHope6ypHaMeH 
MH-14(15H)-OHa m 200 CM 3 MeTaHona. HarpeBatOT 
c o6paTHbJM xonoAnnbHMKOM b TeneHMe 2 h, 
oxna>KAaK3T ao TeMnepaTypw OKpyxarainefi* 
cpeAbi, CHoaa Ao6aBn$iK)T 1 r rnApo6opMAa 
HaTpuji id nepeMeujHBaioT 2 m c o6paTHWM 
xonoAnnbHMKOM. flooaanfl»OT 500 cm 3 neAflHOfi 
BOAbi. ocaAOK o6e3BO>KMBaKDT. npoMbiBaiOT era 
BOAort. BbicyujnBa»oT era npa 80 °C npn 
noHMaceHHOM AaaneHMn m nonynaiOT 1,64 r 
3aAaHHoro npoAyicra. Tonica nnaBneHM9260°C. 

HMP-cneicrp (flMCO. 300 MTq. ppm): 

5.41 (M. AA. H=6 m 9, oceBO* OH). 5,84 
(A. c. 3KBarapnanbHbtfl OH). 6,37 (a. OH), 
6,09 (a. OH). 6,62 (ta. H 5 HHAon). 6,79 (AA. 
H 7 MHAon). 7,03 (a. H 7 MHAon), 7.17 (a, 
H 4 MHAon). 2,87 (c. CH 3 ), 1,1-3.1 (Apyrne 

npOTOHW). 

n p m m e p 43. ManeaT [(±) (16 
anbdpa)]N.N-AMMeTnn-20,21-AMHope6ypHaMeHMH 
-1 1-aMM- Ha. 

flooaBnaioT 20 Mr naparanyoncynbdpoHOBO^ 
KMcnoTbi b cycnenswo. coAepxaiAyw 400 Mr 
npoAyKTa, nonyMeHHoro no npMMepy 42, b 40 
cm 3 Ton y OJia HarpeBaioT 15 h c o6paTHbiM 
xonoAWibHMKOM, KOHi4eHTpnpy»oT Aocyxa, 
xpOMaTorpadpupyjoT ocaAOK na AByoKucn 
KpeMHMfi (3nioaHT;3TMnaueTaT) m nonynaiOT 290 
Mr npoAyKTa b dpopMe ocHOsaHHW. Tonka 
nnaBneHM«1 32 °C. PacTBOpfliOT 900 Mr 
BbiujenonyneHHoro ocHOBaHnq b 50 
cm 3 STunaueTaTa m 10 cm 3 3TaHona, 
Ao6aBnnK)T 712 Mr ManenHoao« KMcnoTbi, 
pacTBOpeHHOfl b 10 CM 3 KnnfliAero 3Tanona. 
BwAep>KMBaKiT 3 h c nepeMeiunBaHneM npn 
TeMnepaType OKpywaiounetf cpeAbi. ocsaok 
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o6e3BO)KMBa)OT. npoMbjeaioT ero 3TaHonoM u 
BbicyiUKBatoT npn dohuxshhom flaaneHMn npn 
70°C. nonyHaMDT 1 r 3£maHHoro ManeaTa. ToMKa 
ruiaBJieHMfl 228°C. 

HMP-cneinp (CflCb. 250 Mr^ ppm): 2.95 
(c)N,ch 3 

5.01 (Aft. J=2 m 7,5. N-CH=C^ ). 6.94 
(AA, J=2 w 7.5. NC („) =CH )- 668 < c - 



H 7 HHaan), 6.70 (AQ. J=7,5 w 2. H 5 MHflon). 
7,29 (A, J=7,5. MHQOJl). 

n p m m e p 44. [(±) (16 
anb0a))14, 1 5-AnrnApo-1 4-rMApoiecM-20.21 -amho 
pe6ypHaMe- hmh-15-mji aueTaMMA- 

flo6aarmtoT Heoo/ibiuHMH cfcipaKUMflMH 1 .75 r 
rnApo6opnAa HaTpn« b cycneH3M»o, 
coAepwamyio 1.75 r [(±) {16 
anw|5a)]N-( 1 4 , 1 5-flnrMAPO-1 4-okco-20. 21 -amhop 
e6ypHaM6HHH-1 1- wn) ai^eTaMMAa. nonyneHHoro 
cor/iacHO "nonyMeHwo 5" b 100 cm 3 MeTaHona. 
HarpeBaioT 3 m c oopaTHUM xonoAvtnbHMKOM, 
oxnaxAaiOT ao TeMnepaTypbi OKpyacaiomefl 
cpeAW. AoCasnniOT 200 cm 3 JieAflHOfl BOAbi. 
ocaAOK o6e3BOJ*cMBaKDT, npoMbisaioT ero boaoA, 
crymawT a 50 cm 3 MeTaHona, BbicynjusaioT ero 
npM 80 °C npn noHnxenHOM AaarteHHn u 
nony^aioT 1,3 r saAaHHoro npoAyKTa. To^iKa 
ruiaaneHMW > 260°C. 

flMP-cneiap (flMCO, 300 Mrn, ppm): 2.03, 
Ac, 5,98 (T. oceBOi* H N-CH-OH), 5.75. 
3KBaT0pvia/ibHbiA H, 6.00, noABHWHbifl H, 
7.09-7,25, H 4 m H 5 MHAon, 7,80. H 7 MHAon, 
9.81, noABWKHbifl H. 1.15-2.98 (Apyrwe CH 2 h 
CH). 

n p h m e p 45. Kucnwfl ManeaT [(±) (16 
anwfca)] 

N-(20,21-AMHope6ypHaM6HHH-1 1 -Mn(auerraMMA 
a. 

flooaenflJOT 60 Mr napaTonyoncynbtfcoHOBOfl 
KucnoTw e cycneHsuio. coaep>Kainyio 1 ,2 r 
npoAyicra, nonyneHHoro no npMMepy 44, b 150 
cm 3 Tonyona h HarpeBaioT 16 h c o6paTHbiM 

XOnOAMJIbHHKOM, OXnaJKAaiOT, CpMflbTpyiOT, 

yAarmwT pacTBopMTenb npn noHn*eHHOM 
Aaa/ieHMM, ocaAOK xpOMararpacfcHpyiOT Ha 

AByOKMCM KpeMHHW (SJHOeHT! 

MeTHJieHXJiopMA-MeTaHon 95-5) m nonynaioT 1 r 
npoAyKTa a cfeopMe ocHOBaHtm. Toxica 
nnaaneHMB 208 °C. nepesoAflT b pacTBop 1.2 r 
npoAyKTa. nonyMeHHoro ok yK33aHO Bbiiue. b 
100 cm 3 3T una LjeTaTa m Ao6aB/i«K)T 453 Mr 
ManeMHOBofl KucnoTtJ, npeABapnTenbHO 
pacTBOpeHHofl b 50 cm 3 srnnai^eTaTa m 10 
cm 3 3TaHO/ia. nepeMeujMBaioT 4 m npu 
TeMnepaType OKpy>xaiomefl cpeAw. 

o6e3BO)KMBaioT, BbicyujMBaioT npw 50 °C ripn 
noHnxeHHOM AaaneHMM n nonynaioT 1,22 r 
3aAaHHoro roicnoro ManeaTa. ToMKa nnaaneHWH 
217°C. 

HMP-cneKTp (CACI3, 300 MR*, ppm): 
2.19(c). CH r Cy> 

6.97 (AA. J=7.5 m 3, N- =CH). 5.08 

(AA, H=7.5 u 2. N-CH=C0). 7.24. NH. 67,96 
(A, J =2, H7 HHAon). 7.34 (A, J =8. H 4 mhaoji). 



6.88 (AA. J=2 h 8. H 5 MHAan). 1.4-3,2 (Apyrue 

npOTOHbl). 

n p m m e p 46. Kmcxi biA ManeaT [(±) (16 
antrffca)] 20,21 -AMHope6ypHaMeHViH- 1 1-aMHHa. 

flodaa/inioT 3 cm 3 50%-Horo BOAHoro 
pacTBOpa ruAPOOKMCM Karma b 1.5 r ocHOBaHwa, 
nonyMeHHoro no npwMepy 45, b pacTBOpe b 100 
cm 3 3TaHona. HarpeBaioT 24 m c oopaTHWM 

XOnOAM/lbHMKOM, AOOaBTUWOT 200 CM 3 BOAbJ, 

ocaAOK ooesBOXMBaioT m o6pa6aTbiBaK>T era 
3TnnaL|eTaTOM. npoMwsaioT boaoH ao 
He^TpanbHOCTM stoA opraHMMecKoft 0a3w, 
BbicyujuBaioT ee, yAa/iflioT pacTBopnTerib, 
ocaAOK xpoMaTorpactJMpyioT Ha AByowiCH 
KpeMHua (snioeHT: 3TnnaiAeTaT-Tpn3TnnaMMH 
9-1) n nonyMawT nocne BwcyujMBaiOT npM 65°C 
1 r npoAyKTa b (JrepMe ocHOBaHMfl. ToMKa 
nnaaneHMP 252 °C. PacTBopw»OT 850 Mr 3Toro 
ocHOBaHMfl b CMecu 1 00 cm 3 3TMnai^eTaTa m 20 
cm 3 3TaHona, AooaanpioT 743 Mr Manennoaoft 
KvicnoTbi, npeABapMTeribHO pacTBOpeHHOfl b 
10cm 3 STaHona. nepeMeiuMBaioT b TeMeHne 3 h 
npvt TeMnepaType OKpyxaioiAeft cpeAbi, ocaAOK 
o6e380xvtBaioT, npOMbiaaiOT ero STaHoriOM, 
BbicyniHBaiOT npn 50 °C npw noHMMceHHOM 
AaaneHMM. CoOtpaioT 1 r aaAaHnoro npoAytrra, 
TOMKa nnaaneHMfl 250 °C. KOTOpbjfl OHMmaioT 
nyTeM crya^eHMn b CMecu smnaLjeTaT-STaHori 
(1-1). 

flMP-cneicrp (CflCI 3 . 300 MTu. ppm): 
5.01 (AA. J=7.5 n 2, N-CH^C^ ), 6,84 



(AA J=7,5 m 2. N-C 



0 



=CH). 6,52 (AA. J=8.5 



m 2. H 5 HHAon), 6.64 (a. J=2. H 7 mhaoji). 7,22 
(A. J =8. 5. H, MHAon), 3,50 (cp. noABMXHbie 
2H), 1,30-3,18 (APyrwe npoTOHbi). 

n p m m e p 47 [(±) (16 anwfca)] 
1 1 -6poM- 14.1 5- Anrnqpo-20 , 2 1 -AMHope6ypHaM9H 
mh-14- on. 

Ao6aB/in>OT He6onbiUMMM c^patcqnqMn 412 Mr 
rtiApooopkiAa HaTpkiP b cycneH3MK>, 
coAep^caiuyio 750 Mr [{+) (16 anb^a)] 
11-6poM-20.21-AMHOpe6ypHaMeHMH-14(15H)-OH 
a m 20 cm 3 MeTaHona. flooaBrmiOT 184 Mr 
xnopMAa nuTMfl, nepeMeiDHBatoT b TeneHvie 2 h 
npn TeMnepaType OKpy>Kaiou4e£* cpeAbi, 33T6M 
30 mmh npM 40°C. BbtnM&atoT peaKUMOHHyKJ 
cpefly Ha 100 cm 3 neAKHoft boau, ocaAOK 
o6e3BO)KMBaK>T, npOMbiBaioT ero boaoA, 
BbJcyiunBatoT npvi noHMJKeHHOM AaaneHMn npn 
80°C m nonyMaiOT 711 Mr 3aAaHHoro npoAyKTa. 
ToMica nnaB/ieHMR 245°C. 

«MP-cneKTp (flMCO. 400 Mrn. ppm): 

5,52 (m, AA. nocne o6M6Ha, ocesofl CH-OH), 
5,88 (a. J=6,5, 3KBaTopnanbHwi4 CH-OH), 6.61 
(A. J=8,5. OH). 7.13 (AA. pacmenneHHbii*. 
H 5 MHAon). 7.31 (a. paciAenneHHbJft. 
H 4 MHAon), 7,83 (a. J=1,5, H7 hhaoji). 

n p m m e p 48. KHcnwfl uanear [(+) (16 
ant>(pa)] 1 1 -6poM-20.21 -AMHope6ypHaMeHMHa. 

flooaanqjoT 80 Mr 

napaTonyoncyjibcfcoKwcjioTbJ b cycneHSMK), 
coAepxamyio 1,5 r npoAyKTa, nonyvieHHoro no 
npMMepy 47. b 100 cm 3 Tonyona, m HarpeBaioT 

15 M C 06paTHblM XOriOAM/lbHHKOM. OMTIbTpyiOT, 

AOBOABT Aocyxa, ocaAOK xpOMaTorpacfcupyioT Ha 
AByoKMCM KpeMHMfl (anioeHT: 3THJiat*eTaT) m 
nonyMamT nocne BbicyujMBaHHW npn 50 °C npH 
noHM>KeHHOM AaBneHMM 1,14 r npoAyKTa b 
cpopMe ocHOBaHHR. ToHKa nnaBneHMfl 133 °C. 



o 

CO 

10 

CO 
CO 



OCHOB3HHP 
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3TaHo/ia, 



cn 



PacTBOpPWT 1 .08 
cm 3 aTunai^eTaTa 
nepeMeiunaaioT 3 m npn TeMnepaType 
oKpyjKatomeft cpeAbi, ocaAOK ooesBoxviBatOT. 
npoMbiBatoT ero STunaijeTaTOM, BbicyiiJUBatOT 
npM 70 °C npH noHMweHHOM flaaneHuM n 
nonyMaioT 1,33 r aaAaHHoro KHcnoro ManeaTa. 
Tcwxa rviaBJieHMH 247°C. 

J^MP-cneicrp (CflCI 3 . 400 Mf~i4, ppm): 
5.12 (AA. J=7.5 m 2, CH), 6.88 (AA, J=7,5 
m 3. C/^v -N). 7.18 (AA, J=8,5 h 2, H 5 HHAon). 



7.30 (AA. J=8,5, H 4 MHflOJi). 7.45 (a. J=2, 

H 7 MHflOJl), 

Apyrue npoTOHbi: 

1.42 (m. 1H), 1.87 (m. 2H). 1.98 (m, 1H). 
2.29-2.41 (m, 2H). 2,61 (m. 1H). 2.70 (m. 
1H). 2,89 (dL. 1H). 2.97-3.08 (M. 2H). 3.14 
(mm. J=11 n 5.5. 1H). 

n p m m e p 49. [(+) (16 a/ibdpa)] 
14. 1 6-flnrMflpo-1 2-3thji-20,21 -AMHope6ypHaiwieH 
mh-14- on. 

flo6aB/iRK>T HeCortbiuMMH (JjpaKUMflMn 840 Mr 
rMflpoGopMAa HaTpHfl. saTeM 370 Mr xnopwAa 
nuTun b cycneH3MK). coflepxau^yK) 1,3 r [( +) 
(16 a/ibcpa)] 

1 1 -3TM/1-20 , 2 1 -ah h o p©6 y pHa mgh m h- 1 4( 1 5H)-OHa 
, nony^eHHoro cornacHO "nonyneHWO 6", m 100 
cm 3 M6TaHona. HarpeaaioT 6 m c o6paTHbiM 
xoDOAviribHUKOM, AooaanatoT 300 cm 3 neAflHoft 
BOAbt, o6paaoBaBLiJLiflcfl ocaAOK oGeasoKHBaioT, 
npoMbJBaioT ero boaoH, aaTOM BUcyujMBaiOT npa 
100°C npM noHUKeHHOM AaBneHMM. Cbipofl 
npoflytcT oMkiiAaior nyTeM crymeHwq b MeTaHone 
n nonynaiOT 980 Mr 3aAaHHoro npoayKTa. 
Tomk3 nnaaneHMfl 247°C. 
flMP-cneicrp (flMCO, 300 MO4, ppm): 
5,47 (m, oceBoa, NC Q " OH ). 5 . 8Q 

(3KBaT0pnaJlbHWfl) N ' c ^ " OH « 6 - 40 (A. OH). 



7.50 (a. H 7 MHAon). 7.25 (m, H4 H H 7 mhao/i), 
6.88 (M. H 5 mhao/i), 1,22 (M, Cr+j-Cr^). 
1.0-3,1 (m. flpyrwe nporoHbi). 

n p m m e p 50. Kucnbitf ManeaT [(±) (16 
a/ibcpa)] 1 1 -3Tnn-20,21 -AHHope6ypHaMeHMHa. 

Ao6aBJiflK)T 50 Mr 

napaTonyoncynwfcoKwcnoTbi b 940 Mr npoAyKTa. 
nortyMeHHoro no npMMepy 49. b cycneH3MH b 100 
cm 3 Tonyona, aareM HarpeBaioT 1 m c o6paTHbiM 

XOriOAl^nbHMKOM. PaCTBOp KOHUBHTpMpytOT 

Aocyxa, ocaAOK xpoMaTorpacpwpyioT Ha 

AByOKMCM KDGMHirin, 3Jll0eHT: 

MeTM/ieHxnopMA-MeTaHOji (96-3). nonynaioT 870 
Mr aaAaHHoro npoAyKTa a cpopMe ocHOBaHHB. 
ToHKa ruiaBJieHnn131 °C. PacTBOp«K)T 770 Mr 
3Toro ocHoaaHun b 50 cm 3 STunaLjeTaTa h 20 
cm 3 3TaHQna Ao6aBriflK)T 320 Mr ManewHoaofi 
KMcnoTbi, npeABapMTeribMo pacTBOpeHHofl a 10 
cm 3 STaHona. flepeMeiUHBaiOT 2 h npn 
reMnepaType OKpyxatoujeft cpeAbi, 

06e3BO>KM8aK3T H B btCyLUMBaWT npH nOHUXSHHOM 

AaBiieHMM npM 60 °C. Co6npaiOT 910 Mr 
3aAaHHoro ManeaTa. Tosica nnaBneHvm 176°C. 
flMP-cneKTp (CflCI 3 , 300 Mrq, ppm): 
1.28 (T. - CH 2 ). 2.75 (KB, CH r CH 2 ), 

5,05 (AA. J=7,5 n 2. N-CH= C0 ), 6,95 (m. 



20 



(A. J=8. H 4 ), 1.41 (m, Apyrwe npoTOHbi). 
1.80-3,18 (Apyme npoTOHbi). 

n p m m e p 51. [(±) (16 anwfca)] 
14.1 5-aw"mapo-1 1 -3TOKCM-20.21 -AMHOpe6ypHaM 
eHMH- 14-on. 

flo6aBrt«K>T He6onbUiMMvi (ppaKUMflMki 160 Mr 
coprviAptiAa nmnfl b cycneH3biio. coAepxcaujyio 
464 Mr [(±) (16 a/ibdpa)] 

1 1 -3tokcm-20,21 -AHHOpe6ypHaMeHHH- 14( 1 5H)-o 
Ha, nonyMeHHoro cornacHO "nonyneHHK) 7", m 20 
cm 3 MeTaHona. nepeMeujMBawT 1 m npw 
TeMnepaType OKpyxawiAefl cpeAbi. AooaBnqfOT 
100 cm 3 BOAbi, ocaAOK o6e3BoxnaaiOT. 
npoMbJBaioT BOAoft, BbJcyoinBatoT npn 70 °C npn 
noHMKeHHOM AaBneHHn m nonyMaiOT 385 Mr 
aaAaHHoro npoAyKTa. Tomca nnaBneHwq 218 °C. 

FIMP-cneKTp (flMCO. 400 Mri^. ppm): 

1.34 (m. OEt). 4.0 (KB. OEt), 5.43 (m. 
AA. nocne o6MeHa. oceso^ C -OH). 5,83 



(M. 



AA. 



nocne 



ooMeHa, 



3KBaTopnanbHbifl c ^ " OH )- 6 * 44 (A. J=8.5. 
CH-O^), 7.21 (M, H 4 h H7 MHAon). 1.10-3.00 

(m. APyrwe npoTOHbi). 

n p m m e p 52. Kucnbi^ ManeaT [(±) (16 
anb4>a)] 11-3TOKcn-20,21-AHHOpe6ypHaMeHMHa 

flo6aanHK)T 20 Mr 

napaTonyoncynbcpoKMcnoTbi b cycneHa^io, 
co a© pwa my to 350 Mr npoAytrra, nonyqeHHoro no 
npMMepy 51. m 20 cm 3 Tonyona. HarpeBaioT 15 h 
c oepaTHWM xonoAnnbHUKOM. ctJMnbTpyioT. 
KOHL\eHTpMpyioT Aocyxa npM nonvweHHOM 
AaaneHHM m xpoMaTorpacp^pytoT ocaAOK Ha 
AByoKMCH KpeMHMH (snioaHT: 3TnnaueTaT). 
nonynawT 286 Mr npoAyKTa b dpopMe 
ocHOBaHMP. ToMKa nnaaneHUfl 105 °C. 
PacTBopHtoT 260 Mr ocHosaHnw b 50 
cm 3 3Twnai46TaTa. AooaanflioT 103 Mr 

ManeHHOBOA KMCnOTbl, paCTBOpeHHOM b 10 

cm 3 3Tnnai4eTaTa, nepeMeujuBatoT 3 m npn 
TeMnepaType oxpyacaioinefl cpeAbi, 

ooesBOKMsafOT m Bbicy LUHBajOT npM 70 °C npn 
noHMxeHHOM AasneHMM. Co6npajoT 315 Mr 
3aAaHHoro npoAyKTa. To^Ka nnaeneHMS 211 °C. 
HMP-cnexTp (CflCI 3 , 400 MFu,, ppm): 
1.43 (T. OEt). 4.07 (KB. OEt). 5,05 (AA. 
J=7.5m2) 

CH 



6.89 (AA. J=7.5 n 3) 

6.74 (AA. J =8 m 2. H 5 MHAon). 6.84 (a. J=2, 
H 7 HHAon), 1.3-3,15 (Apyrwe npoTOHbi). 

n p m m e p 53. [(±) (16 anbdpa)] 
14,1 5-flMrviAPO-1 1 -rviApoKCM-20.21 -AMHOpe6ypHa 
Me- HUH-14-on. 

fleflcTByKJT Kax b npuMepe 51, ncnonb3y« 
900 Mr [(±) (16 anbdpa)] 

1 1-mAPOKCM-20,21-AViHOpe6ypHaMeHMH-14(15H) 
-oHa b 90 cm 3 Tonyona u 5,3 cm 3 rviApnAa 
AMH3o6yTnnaniOMMHH« BMecTo ruApooopMAa 
Ha t pun. nonynaioT 360 Mr saAaHHoro npoAyKTa 
(CMecb snMMepoB). Tomca nnaBneHUR 240 °C. 
flMP-cneicrp (flMCO. 300 MOj. ppm): 
5.34 (at. J=6 n 9, C^- oceBOft OH. 20%). 
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H 5 m Apyrofl STMneHOBbifl). 7.15 (c, H 7 ), 7,36 



5,74 (a. -3KBaT0pnanbHwfl OH, 80%), 6,02 

(A, J=7. CH-O/N ), 6,26 (A. J=9, CH-O 
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6,52 (AA. H 5 MHAon). 6.79 (a. H7 MHAon), 7.07 
(A. H 7 mhaoJI). 7.10 (A. H 4 mhaoji). 7.11 (A. 
H 4 nnAo/i). 8.83 (c. noABMJKWbiH , OH dpeHon). 
1 ,05-3,05 (m, Apyrvie npOTOHbi). 

n p m m e p 54. [(±) (16 anbdpa)] 
1 1 -rnApoKCM-20.21-AMHOpe6ypHaMOHMH. 

AewcTByKDT K8K B npMMepe 52, ncxoflq M3 360 
Mr npoAyKTa, nonyneHHoro no npuMepy 53, 
ncnorib3y« HecKonbKo Mr 

TpucpTopMeTaHcynbctxjHaTa MeAM b 20 
cm 3 Tonyona. rionyMaioT 250 Mr 3aAaHHoro 
npoAyKTa. ToMKa rtnasneHMfl > 260°C. ' 
flMP-cneicrp (flMCO, 300 Mrij, ppm): 
5.05 (a, ujnpoKM* J=7. N-CH=C^j ). 6,56 



(AA, J=7 m 2. N-C 



0 



= CH), 6.88 (C. LUHDOKMH, 



H7 HHAon). 7.17 (m. H5 m H4 MHAon), 9,06 (c. 
OH). 1,2-3.1 (m. APyrwe npOTOHbi). 

n p m m e p 55 ManeaT (3 anbdpa) 
1 1 -MeTMn-20,21 -AMHOpe6ypHaM6HHHa. 

3Tan A: (3 anbdpa) (-) 
1 1 -MeTMD-20.21 -AMHope6ypHaMeHHH-14(1 5H)-oh 

PacTBOpflWT b ropweM cocto«hmm 3,6 r 
{( ±) (16 a/ibdpa)] 

1 1 -MeTMn-20,21 -AHHope6ypHaMeHMHH-14(1 5H)-o 
Ha (TpaHc, dL) e 50 CM 3 3TaHona. flooasnHioT 
2,04 r (-) am-O, O-nHBanoM/i L-bmhhoh 
KvtcnoTbJ b pacTBOpe b 22 cm 3 sraHona, 
nepeMetunBaioT 2 mmh, BbiAepxuBaiOT 16 h npn 
TeMnepaType oKpy*aK>mefl cpeAbi, 

Kp ncTann n 30Ba h h npoAytcr ooeseoxoiBaioT, 
npoMbiBaioT ero 3TaHonoM, BbtcyujHBatoT ero 
npvi 60 °C npn noHM^eHHOM AaBneHMw 11 
nonynaioT 4,67 r cwporo npOAyirra. kotopwm 
peKpMcrannn3yK>T a M6T8HCTI6. Co6npaK>T 2.17 r 
npoMetfyTOMHon conn. ToMica nnaaneHMH 
260 °C. [aoJ-137.5 ±3,5° (c=0.5% 
AHMeTnndxspMaMkiAa), KOTopbifl nepeBOA*T b 
cycneHsuio a 50 cm 3 boaw h 50 
cm 3 3TnnaueTaTa. flooaBnaioT 5 cm 3 n/wpaTa 
okmcm aMMOHMA m nepeMeujMBaiOT 30 mmh 
Pa3AefinioT dpasw. opraHMMecKyto dpasy 
npoMbiBatoT boaom. BbicyujuBaiOT ee n yAanntOT 

paCTBOpMTe/lb npM nOHMXeHHOM AaBilBHHM. 

rionyMawDT 1 ,38 r 3aAaHHoro SHaHTMOMepa 3 
anbdpa. ToHKa nnae/ieHMn 198°C. 

[ a D ]-162.5± 3,5° (c=0.5% xnopodpopM). 

3Tan B: (3 anbdpa) 

1 1-M6TM/1-20.21 -AMHOpe6ypHaMeHMH. 

flooaennioT aa 5 mhh 1.24 r ruApooopnAa 
HaTpM« b 1.53 r npoAyKTa, nonyMeHHoro ok 
yKa3biBaercfl Ha 3Tane A, a cycneH3MH b 30 
cm 3 MeTaHona c 10% bqaw. HarpeBajOT 7 h c 

06paTHblM XOnOAMFIbHUKOM. AOOaBJIRIOT 30 
CM 3 BOAbl M 1 CM 3 yKCyCHOA KMCJIOTbl. 

nepeMeLuviaaioT 15 mmh npM TeMnepaType 
OKpvxatomen cpeAbi. AOoaBrmiOT 2 
cm 3 ruApaTa okmcm aMMOHMfl, mtom chobb 
nepeMeujMBaioT 15 mmh. OcaAOK o6e3BO)KMBaioT, 
npoMbiBaioT ero boaom 1 ao HenTpanbHocTM m 
BbJcyiuMBaKJT ero npu noHMaceHHOM AaaneHMn 
npw 60°C nonynajoT 1,41 r npoAyKTa (CMecb 
ocesoro h SKBaTopwanbHoro OH), KOTopbifl 
nepeBOAflT b cycneH3H»o b 28 cm 3 Tonyona. 
flo6aBnnioT 70 Mr napaTonyoncynbdpoKMcnoTbi h 



ss 



60 



HarpesaioT 16 m npu 100°C. PonyMaiOT pacTBop, 

KOTOpblfl KOHl^eHTpMpyiOT npM nOHMXeHHOM 

AaaneHMn. OcaAOK xpoMarorpadpMpytoT Ha 
AByOKMCM KpeMHMq, anioaHT: 

MeTMneHXjiopMA-aueTOH (9-1 ) m nonynaioT 1 ,20 r 
saAaHHOro npoAyKTa. Tomio nnaeneHHR 134°C. 

[ oo]-433 + 6°C (c=0,5% xnopodjopM). 

3Tan C: ManeaT (3 aribdpa) 
1 1 -MeTnn-20.21-AMHOpe6ypHaMeHMHa. 

PacTBopflioT 1.6 r npoAyrra, nonyMeHHoro 
iok Ha 3Tane B. b 60 CM 3 3Tvinai4eTaTa, 
AOoaanniOT 0.702 r ManeMHOBOH KvicnoTU b 
pacTBOpe b 15 cM 3 3Tnnai;eTaTa m 
nepeMeuuMBaKDT 1 m npn TeMnepaType 
OKpyxaKDineM cpeAbi. OcaAOK ooeasoxcviBawT, 
Bbicy LUMBajoT ero npn noHuxeHHOM AaaneHkin 
npn TeMnepaType oxpyxaiomefl cpeAbi. 
nonynaK>T 2,120 r aaAaHHoro ManeaTa. ToMica 
nnaaneHnq 195°C. 

HaMAOHo, C 69,6; H 6,5; N 7.3. 

C18H20N2. C4H4O4 (380. 448). 

BbNMcneHO, C 69.46; H 6.36; N 7,36 

n p n m e p 56. ManeaT (16 axibcpa) 
11-MeTKn-20,21-AMHOpe6ypHaMeHHHa. 

3Tan A: [(±) (16 anbdpa)] 
11-MeTMTi-20.21-AMH0pe6ypHaMeMMH-14(15H)-OH 

HaaneKaioT 3TaHono8bie vt MeTaHonoBbie 
MaTOHHbie pacTBOpbi. nonyMeHHbie no npviMepy 
55 (3Tan A), b xqab KpncTannnaaL^nn 
SHaHTMOMepa 3 anbcpa m KOHueHTpMpytoT ux 
Aocyxa. Octbtok nornoiAaioT nocpeACTBOM 250 

CM 3 3THnai4eT3T3 M 150 CM 3 BOAbl, AOOaBiiniOT 

10 CM 3 TMApaTa OKHCM SMMOHMfl H 

nepeMeuiMsaiOT 30 mmh. PaaAennic-T dpa3bi, 
opraHMHecKyio dpaay npoMbiBaioT boaom m 
KOHueHTpnpywT npM noHMxceHHOM AasneHMM. 
nonynaioT 2,3 r [(±) (16 anbt^ja)] 

1 1 -Memn-20 , 2 1 -AHHOpeGy pnaMOHMH- 1 4( 1 5H )-ch 
a. oooraiAeHHoro 3HaHTMOMepOM (16 aribdpa). 
npoAonxaioT cmhtos. AQMCTByH iok Ha 3Tane A 
npMMepa 55, Mcnonbsya 2.3 r BbiiuenonyMeHHoro 
npoAyxTa, 1,3 r (+) 

AM-O.O'-nMBailOMJVL-BMHHOfl KMC/IOTW. 

nonynaiOT 1,93 r npOMe)xyTOHHOfl conM (T. nn. 
260°C, [cxcJ+109.5 ± 3° (c=0,4% 
AMMeTMTICpOpMaMMA)] 33T6M 1,22 f 3aAaHHoro 

npoAyKTa (anaHTMOMep 16 anbdpa). Tonxa 
nnaaneHMfl 198°C. 

Icto) + 163,5± 3,5° (c=0,5% xnopodpopM). 

3Tan B: (16 anbdpa) 

1 1 -MeTMn-20,21 -AMHope6ypHaM6MMH. 

AeftCTByiOT iok Ha 3Tane B npn Me pa 55, 
MexoAfl M3 1.53 r npoAyKTa. nonyneHHoro iok 
Ha 3Tane A. nonyHatoT 1.17 r BoctrraHOBneHHoro 
npoAyKTa (CMecb ocesoro m axBaropManbHoro 
OH). 33T6M 1,05 r saAaHHOro 
AerMApaTMpOBaHHora npOAyicra. Tohio 
nnasneHMH 134°C. 

[ao]+435,5 ± 6° (c=0.5% xnopodpopMa). 

3ran C; ManeaT (16 anbdpa) 
1 1 -M6TM/1-20.21 -AMHope6ypHaMeHMHa. 

fleMCTByKJT iok Ha 3Tane C npMMepa 55, 
MCXOAfl M3 1,52 r npoAyKTa. nonyneHHoro Ha 
3Tane B. nonynaioT 2 r saAaHHoro ManeaTa. 
ToMio nnaeneHMn 195°C. 

HaiiAeHO, C 69,3; H 6.4; N 7.3. 

C18H20N2. C4H4O4 (380. 448). 

BbWMCTieHO, C 69.46; H 6,36; N 7.36. 

(1 p m m e p 57. (3 anbdpa) 
1 1 -MeTMn-20,21 -AnHope6ypHaM6HMH. 

fleflCTByioT iok na 3Tane A npMMepa 55, 
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Mcno/ibayfl BHaMane 3,2 r [( ±) (16 anbdpa)J 
1 1 -Mexnn-20.21 -AHHopeCypHaMeHHHa. 
no/ivM6HHOro no npMMepy 10. b 32 
cm 3 3TnnaL^eTaTa m 1 ,93 r (-) 
AM-O.O'-nnBanonn-L-BMHHo^ khc/iotu b 
pacTsope b 19 cm 3 ai^eTOHa. rio/ryMaiOT 1,15 r 
npoMe)KyTOMHOfl conn (T.nn. 215°C). 
[ aD ]-340,5 + 5,5° (c=0,5% AMMeTMji0opMaMHfl), 
3aTeM 0.7 r aaAaHHoro 3H3HTnoMepa 3 anbcpa. 
ToHKa ruiaa/ieHMfl 134 °C. [olq] 
406.5 ± 6° (c=0,5 x/iopodpopM). 

npnMep58. (16 artbcpa) 
1 1 -MeTvtn-20.21 -AMHope6ypHaM8HMH. 

fleflCTByioT ksk Ha STane A npMMepa 56. 
HCXC-OH M3 MaTOMHblX paCTBODOB, nojiyMeHHbix B 
xofle cnHTeaa sHaHTMOMepa 3 anbcpa no 
npkiMepy 57. nonyMaioT 2.45 r [(±) (16 a/ibcpa)] 
1 1 -motmji-20,21 -AMHOpe6ypKaMeHHH-14( 1 5H)- 
OHa, ooorau^eHHoro SHaHTMOMepOM 16 aribcpa, 
3aT6M npoflo/i«ca»OT CMHTes. Mcnojib3y« 1.48 r 

(+) flM-O. O'-nMBaJlOWn-D-BMHHOfl XMC/lOTbJ 

nonyMaioT 1.33 r npOMeacyTOMHOfl conn (T.n/i. 
215°C), [oq] 305.5 ± 5° (c=0.5% 
AHMernncpopMaMHA), aaTOM 0,810 r 3aA3HHoro 
3HaHTMOMepa 16 anbdpa. Tonxa nnasjieHMa 
134 °C. 

[a D ]+447,5± 6 (c=0.5% xxtopoqbopM). 

n p m m e p 59. (3 artbdpa) 
1 1 -xnop-20,21 -AHHope6y pHaMeHHH. 

fleflcTByioT KaK Ha STane A npuMepa 55, 
ncnorib3yfl BHaMane 4,6 r ( ±) 
1 1 -xnop-20.21 -AMHope6ypHaMeHMHa. 
nonyMeHHoro xax b npMMepe 2. m 2,57 r (-) 
Am-O, O'-nMBanovm-L-BMHHofl kmcjiotw b 
pacTBOpe b 50 cm 3 sTwiai^eTaTa. nonywaioT 
1,70 r npoM6)KyTOMHofl coriM (T.n/i. 215°C). 
( a.J-321 ± 5°c (c=0,5% AMMeTnnc^)opMaMna), 
sa tqm 1 ,05r aaoaHHoro OHaHTHOMepa 3 anbcpa 
T oh tea nnaBJieHMfl145°C. [ oqJ-441 ± 5°C (c=1% 
xnopodpopM). 

Hcnoribayq maBe/ieayK) KwcnoTy, nonyMaioT 
oKcanaT. ToHKa ruiaBJieHMR 135°C. 

HafiAeHO, C 60.7; H 5.2; N 7.2; CI 9.4. 

PaccMMTaHO, C 60. 88; H 5.11; N 7.47; CI 
946. 

n p m m e p 60. (16 a/ibdpa) 

I l-xnop-20.21 -AMHopo6ypHaMeHMM. 

fleflcTByioT xax Ha 3Tane A npMMepa 56, 
HCXOAfl M3 MaTOMHbfX pacTBopoB. nonyMeHHux B 
xoAe ciriHTe3a 3HaHTV40Mepo8 3 an&pa no 
npuMepy 59. noAynaiOT 3.5 r (±) 

I I -xnop-20.21 -AHHOpeGy pHaMBHMHa, 
ocorau^eHHoro 3h a ht noMepoM 1 6 a/ibcpa, 3aT6M 
n poAO/i)Ka k>t CMHT03. Mcno/ib3yfl 1,95 r {+) 

AVI-O.O'-nMBaJIOMn-D-BMHHOR KMC/lOTbl. 

no/iysajoT 1,82 r npoMe*yroHHOfl conn, TOMKa 
n/iasneHM» 215 °C, (a D ]+323 ± 6° (c= 0.5% 
AHMeTHJNfcopMaMviA), 3aTBM 1.15 r 3aAaHHoro 
SHaHTMOMepa 16 aribcpa. Tovxa n/iaeneHMfl 
145 °C. 

[ ooJ+449 ± 5° (c=1% CHCI 3 ). 

Mcno/ib3yfl maBeneByio KMcnoTy. nonynaiOT 
OKcanaT. ToMxa ruiaBneHMH 195°C. 

HaMAeHo, C 60,7: H 5,1; N 7.4; CI 9,5. 

BbiHMcneHO. C 60,88; H 5.11; N 7.47; CI 9,46. 

nonyMeHue I: [(+) (16 ajibd>a)] 
1 1-xnop-20,21-AMHope6ypHaMMM-14(1 5H)-oh 
(TpaHc dL), ncno/ib30BaHHbi« xax McxoAHoe 
npuMepa 1 . 

3Tan A: 



1 -[2/6-xnop/1 H-MHAon-3-nji/-3TMAj-2-nnnepMAMH 

OH. 

HarpeBaiOT c o6paTHbiM xonoAwnbHMKOM 
22,37 r 6-x/iopTpnaTaMHHa, 9.21 r xapooHaTa 

5 KaflMfl B 200 CM 3 3TOKCM3TaHOJia H BBOA&T 3a 3 

m 30 mmh 21 CM 3 6pOMBanepaTa 3Tnna b 42 

CM 3 3TOKCkl3TaHO/ia M HarpeBaiOT 06paTHbJM 

xo/ioAMJibHMKOM eu\e 1 h. nocne oxjia*AeHHfl 
ocaAOK o6e3BO>KMBaioT. npoMbtBawT MeTaHonoM, 
a dpwnbTpaT KOHi4eHTpnpy)OT Aocyxa. OcaAOK 
ro crymawT b 50 cM^opucTOBOAopoAMofl 

KHCAOTbi 2N, 38T6M B 150 CM 3 BOAbl. 

nonyvieHHbifl TBepAbift npoAyKT o6nnbHO 
npoMbtBaioT BOAofl ao HeflTpanbHoro pH 
npOMbiBOMHbix BOA- Ero nomoiAaraT 
15 MeTwieHxnopnAOM. BbicyujMBaioT opraHMHecKMft 
pacTBOp, ocaAOK aoboaat Aocyxa m cryiAaioT a 
200 cm 3 MSonponwnoBoro sepwpa. nojiynaioT 
25.5 r 3aAaHHoro npoAyxTa, Tonxa nnaoneHH* 
191°C. 
3Tan B: 

20 2,3.4,6.7,12-reKcarnApo-10-xnop-MHAon/2,3-a/x 

HHO/1M3MH 

floBOA»T ao 60 °C 2 r BwiuenonyMeHHoro 
npoAyxTa b 10 cm 3 AMoxcaHa n MeAneHHo 
AooaannioT 2 cm 3 Ae#occpopMpoBaHHoro 

25 OKCMXAOpMAa. 3aT6M B 3TMX yCJIOBMHX 

BbiAepMCM Bator, nepeMeujMBaHvifl, eu;e b 
TeneHkie 1 m. MeAfieHHo BbinMBaKir cycneHSMio b 

paCTBOp npM 0°C. COCTOfllAHfl OT 4 
CM 3 KOHL|6HTpliipOBaHHOrt X/lOpHO^ XUCDOTW B 50 

3Q cm 3 BOAbi. M BbiAepxMBaioT npn 
nepeMeujMBaHMM npw 0°C ei^e 1 m. PacTBopflioT 
nonvHeHHbifl etue snaxHwfl nepxnopaT b 10 
cm 3 ai4eTOHa npw 40°C b MHepTHOfl aTMOco>epe 
m D83 APCTyna cBeTa. Bboaat 3a 10 mmh npw 
40 °C 20 cm 3 KOHi^eHTpMpoBaHHoro rMApaia 

35 okh cm aMMOHMn, 3aTeM nepewieLUfiBatoT b 
TeseHMe 15 mmh npw 40 °C. flo6aBn«K)T 10 
cm 3 BQAbi, ox/iajKAaioT ao 0°C b TeneHMe 30 

MMH. OCaAOK 0663BOXCMBaiOT, 06wibHO 

npoMbtaator ero boaoA, BbicyujMBaioT npM 
40 noHMKeHHOM A3BiieHMM npM 50 °C m no- /TyMaJOT 
1 .54 r 3aAaHHoro npoAyKTa. ToMxa nnaBJieHMfl 
165°C. 

3Tan C; [(±) (16 artbqba)] 
11-xjiop-20.21-A*Hope6ypHaMeHMH-14(15H)-oH 
(TpaHC dL). Mcno/ib30BaHHbi« xaK mcxoahoo 
45 npMMepa 1 . 

PacTBopaioT 1 ,38 r 

2.3.4.6.7. 12-reKcarMApo-10-xnopMHAon (2.3-a) 

XMHODM3MHa B 50 CM 3 AMMeTMJICpOpMaMMfla, 

AooasnHioT 0,8 cm 3 AoAai^eTaTa STM/ia m 
so nepeMetiJMBaioT 6 m npM TeMnepaType 
OKpy>icajoiAefl cpeAbi. Octoooxho Ao6aBn«)OT 5 

CM 3 flOAMCTOrO BOAOpOAa B 5 CM 3 BOAbl M 

HarpesaioT c oSpaTHWM xonoAM/ibHMKOM b 
TeneHne 10 h. nocne oxna*AeHM* ao 
TeMneparypu oxpyjxatome^ cpeAbi Ao6aarm»OT b 

55 nonyneHHyio cycneH3MW 20 cm 3 boaw m nbAa m 
nepeMeujuBaKDT 1 m npn 0°C 06e3BOXMBaK>T, 
npoMbiBaioT boaom, noMeu4a>OT npoAyxT b 25 
CM 3 cm6Cm TeTparnApodpypaH-MeTaHon (6-4). 
oxna^AawT ao 0°C m Aooaa/iflioT Heco/ibujMMM 

60 cppaxi^MRMM coprMApMA HaTpMfl, nepeMeiUMBaq 
npM 0°C eme 1 m. MeAneHHO AooaB/iflioT 1.5 
cm 3 yxcycHofi KMcnoTbi, nepeMeiunBaJOT 10 mmh, 
noAme/iaMMsatOT nyTeM Ao6aaneHMq 3 
cm 3 KOHueHTpMposaHHoro rMApaia okmcm 

aMMOHMfl, AOOaBJIHHDT 50 CM 3 BOAbl M 

oxcTparnpytOT MeTMjieHxnopMAOM . 
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OpraHMMecKyio cpa 3y npOMbiBaiOT eoflofl, 
BbicyiunBakJT. KOHijeHTpupyiOT AOcyxa, a ocaAOK 
xpoMaTorpacpupyjoT Ha abYOkmcm kpgmhhr, 
anrcaHT: MeTuneHxjiopMA-MeTaHon (95-5). 
BbiAepKMBaioT 500 Mr 3aAaHHoro npoayiaa. 
ToHKa nnaaJieHun 205°C. 

Hcnonb3yn tot we caMbjfl cnoco6, via 

COOTBSTCTByKHHMX 3aMemeHHbix TpMnTaMMHOB 

nonyMaKDT cneflyiomne npoAyxTbi: 

l(±) (16 a/ib4>a)] 

1 1 -MeTnn-20,21 -AHHope6ypHaweHHH-1 4(1 5H)-oh 
(TpaHC, dL). Hcnonb30BaHHbiA b npuMepe 7; 

[(±) (16 a/ibd^a)] 

10- MeTnn-20,21-AMHope6ypHaMeHMH-14(15H)-OH 
, (TpaHC, dL), Hcnoxib30BaHHbiM b npMMepe 13; 

tt±> (16 anbdpa)] 

11- MeTOKCH-20,21-AMHOpe6ypHaMeHMH-14(15H)- 
oh (Tpanc, dL). Mcno/ib30BaHHbiti b npHMepe 21; 

l(±) (16 ajibdpa)) 

1 O-M0TOKCM-2O, 21-flMHOpe6ypHaM8HHH-14( 1 5H)- 
oh (TpaHC. dL). HcnonbaoBaHHbjA b HaMane 
npuMepa 27; 

[(±) (16 anbdpa)] 

10-X/1OP-20.21 -AHHOpe6ypHaMeHMH-14(1 5H)-oh 
(TpaHC, dL), Mcno/ibaoBaHHbivi b npHMepe 4. 

(lonyMeHMe 2: (±) 

1 0-xnop-20,21 -AMHOpe6ypHeaMeHMH- 1 4( 1 5H )-oh 
(unc. dL), Mcnonb30BaHHbiM a npHMepe 3. 

3Tan A: 

1 -[2-/5-xnopA-1 H-MHAon-3-nn/-3Tnn]-2-nMnepMAM 

HOH. 

fleflcTBytoT K3K Ha 3Tane A nonyMeHH* 1 H3 
57,6 r 5-xnop-TpnnTaMMHa h nonynatoT 31,5 r 
3aAaHHoro npoAytcra. Tonica nnaeneHnq 152°C. 

3Tan B: 

9-xjiop-2.3.4.6,7,12-reKcarnApo-MHAon (2,3a) 

XMHOJ1H3HH. 

PacTBopflK)T 26,7 r BbttuenonyHeHHoro 
npoAyxTa B 30 cm 3 AHMeTunaHunnwa n 150 
cm 3 AMOKcaHa n AeftCTayiOT xax Ha aTane B 
nonyneHMfl 1. rionyMaraT 22,2 r saAaHHoro 
npoAyxTa, 6wctdo McnojibaytoiAerocn Ha 
cjieAyHDiAeM 3Tane. Tom<a nnaB/ieHHS 1 50°C. 

3Tan C; 9-x/iop-1 .2.3.4,6,7,12,12 b 
OKTarMApo-MHAon (2,3-a) 
XMHonM3MH-2-3Tnnai4eTaT (lamc, dL). 

B HHepTHOfl aTMoedpepe n 6e3 Aociyna 
cBeTa HarpeBa«T ao 60°C 100 
cm 3 AMMeTnncpopMaMHAa. AooaanfHOT 15,64 r 
ftoAMAa HaTpMA, MBAneHHo TBMnepaTypy 
AOBQAfT ao 55 °C. 1 1 ,6 cm 3 6poM3Twiai^oTaTa w 
BbmepKHsaioT npn nepeMeujHaaHHH npH 60 °C 
b reMBHMe 1 m 30 mhh h mbatibhho apboa^t ao 
reiwnepaTypbj oxpyxcaiomefi cpeflw flo6aBrm>OT 
rHApoxMHOH. saTeM 18 r npOAyxTa, nonyneHHoro 
Ha CTaAM" B. m ocTaanflHDT npu nepeMetuHBaHMH 
b TeneHne 72 r. BbinHBaiOT b 55 cm 3 xnopHofl 
KucnoTw 1 n neA^HoA boabi, nepeMeujHBaiOT 1 h 
npn 0°C, o6e3BOXHBaK)T, npOMbiBaiOT neppnoih 

BOAOA. BbJCyLUMBatOT npH nOHUXBHHOM 

Aaa/ieHUM n pacTBOpflWT nonyneHHbiM 
nepxnopaT b 300 cm 3 cmbch 
TeTparwApodpypaH-MeTaHO/i (1-1). hh>kb 20°C, 
Ao6aBJinioT HeoonbWMMM dppaiaiHftMH 4 r 
rviApooopviAa HaTpua, saTeM nepeMeujHBaiOT 2 
h. Ao6ae/iflK)T 20 cm ^xcycHofl KMcnoTbi, 
nepeMeiukiBaioT 1/4 h, bboaat 40 cm 3 ruApaTa 
OKMCH aMMOHMfl, 3aTeM 500 cm 3 boaw. 
3KCTparnpy>OT 3Ty cycneH3Hio 3Tvmai4©TaTOM, 
opraHUMeocyto dpaay BbicyoiMBaiOT, 

KOHi^eHTpupyioT Aocyxa. a ocaAox 
xpoMaTorpadpvipyjoT Ha AByoKwcw KpeMHMn. 



snioaHT: 3TiinaL\eTaT-MeTiineHxnopnA (1-1). 
CoonpaiOT 9,95 r 3aAaHHoro npQAyKTa. Tomkb 
nnaaneHMR 165°C. 

3Tan fl: (±) 

1 0- x/iop-20,21 -AHHope6ypHaM8HMH-14( 1 5H)-oh 
(U*ic. dL). Mcnonb30BaHHbiii b npHMepe 3. 

B pacTBOp 7.65 r npoAyxra. nonyMeHHoro b 
C. b 50 cm 3 MeTaHona. Ao6aB/iR»oT He6or>biunMM 
ct>paKMnqMM 1 .8 r MeTunaTa naTpHR n HarpeaatOT 

C OOpaTHbIM XOJIQAVinbHktKOM 45 MUH. flpM 

TeMneparype oKpyjKatou^e^ cpeAbi Bbi/iHBaiOT 
nonyMeHHyfo cycneH3vito b 50 cm 3 bo aw. OcaAox 
06e3B0)KHBaK)T, npOMbiBaiOT boao« ao pH 7 
npOMblBOMHblX BOA, BbJCyUJMBatOT npM 

noHnxeHHOM Aaa/ieHMH npn 1 00°C h nonyqatoT 
5,87 r saAaHHoro npOAyKTa. Tom tea nnasneHMR 
214°C. 

fleftcTByR ananorHHMbiM cnocoooM. H3 

COOTBeTCTByJOlAMX 3aMeiA8HHblX TpMnTaMMHOB 

nonynaioT cneAy»iMHe npoAyxTbi: 
(±) 

1 1- MeTH/i-20,21rAMHope6ypHaMeHMH-14(1 5H)-oh 
a (UHC.dL). Mcno/ib30BaHHbiM b npHMepe 9; 

(±) 

10- MeTwn-20.21-AMHope6ypHaMeHHH-14(15H)-OH 
(Umc, dL), Mcnonb30B8HHbiM b npHMepe 14; 

(±) 

11- MeTM^-20,21-AMHOpe6ypHaMeHMH-14(15H)-OH 
(Umc. dL). Mcnonb30BaHHbiH b npHMepe 20; 

(±) 

I 0-mstokcm- 20 . 2 1 AMHOpe6y pna mbhm h- 1 4 ( 1 5H )- 
oh (L^MC.dL), Mcnorib3oaaHHbifi b npuMepe 26. 

nonyMeHMe 3: ((±) (16 anbd^a)] 

I I -HMTpo-20,21-AMHope6ypHaMeHMH-1 4(1 5H)-oh 

h [(±) (16 anhepa)] 

9-HKTpo-20,21-AMHOpe6ypHaMeHHH-14(15H)-oH. 
Hcno/ib3QBaHHbie b npuMepax 38 h 40. 

flooaariflioT pacTBOp 20 r [ ± (3 6eTa, 16 
anb4>a)] 20,21-AHHope6ypHaMeHHH-14(15H)-OHa 
B 100 cm 3 yrcycHOfl KvicnoTtJ k cmbch, 
coAepjicaiueM 30 cm 3 asoTHOfl KMcnoTbi m 30 
cm 3 yiccycHoft KMcnoTw, BbiAepKvtaan 
TeMnepaTypy 30-35°C c nepeMetiJHBaHHeM a 
To^eHMe 1 h. TaxMM o6pa30M nonynajoT 3 
napTMM npoAyKTa peaiajMM, wx o6t» e ah h riot h 
BbinuBaiOT b 2 n neAflHoA bo aw 
noAiAejiaMHBaioT nyTeM AooaaneHMq 
KOHi^eHTpHpoaaHHoro rviApaTa okhch aMMOHHB, 
o6pa30BaBLUnrtcp ocaAOK ooeaaoxcHBaioT. 
npoMUBawT ero boaom, BbJcyujMBaiOT ero npn 
60 °c npn noHMxceHHOM AaaneHMM m 
xpoMaTorpadiHpyioT ero Ha AByoKncn KpeMHkin 
(snioaHT. sTHJiai^eTaT). nonynaioT 41,8 r 
M30Mepa 1 1 -hhtdo (TOHxa nnaaneHMP 1 96 °C) m 
15.7 M3QMepa 9-HHTpo (Tonica nnaBjieHMH 
1 74 °C). 

M30Mep-11-HMTpO. 

flMP-cne>crp (CflC^, 250 Mfi^, ppm): 1,29 
(M, 1H); 1,76-2.14 (m, AH); 2,32-3.24 (m. 
9H); 7.45 (a. J =8.5. H 4 mhaoti); 8.14 (AA. 
J=8,5 h 2, HgHHAon); 9,13 (a. J=2, H7 hhao/i). 

M30M6P 9-HWTpO. 

flMP-cneicrp (CflCb. 250 MRj, ppm): 1,29 
(m. 1H); 1.83-3.29 (m. »13H); 7.35 (t. J=8. 
H 6 hhaoji); 8.03 (AA. J=8 m 1, H7 mhao/i); 8.75 
(AA, J=8 n 1, H 5 MHAOH). 

nonyMeHMe 4. [(±) (16 anbdpa)] 
1 1-AMMeTHnaMHHo-20.21 -A^HOpe6ypHaMeHHH-1 
4(15H)-oh, vtcnonb3oaaHHb<H b npHMepe 42. 

3Tan A: [(±) (16 anbdaa)] 
1 1 -aMMHO-20.21 -AMHope€ypHaMeHMH- 14( 1 5H)-oh 
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rnflporeHM3MpyioT b TeneHMe 15 m nofl 
AaeneHMeM 500 r 22.1 r [(±) (16 anw$>a)] 
11-HWTpo-20 1 21-AWHope6ypHaMeHHH-14(15H)-OH 
a, nonyMeHHoro iok yK33aHo b norryMewMM 3. b 
cMecn. coAeptfamen 750 cm 3 3TMJiai*eTaTa n 
750 ciwi 3 3TaHona b npMcyTCTBMn 900 Mr okmcm 
ruiaTMHW, $nnbTpy>OT ( KOHneHTpMpyioT flocyxa 
opraHn^ecKyKD cpasy, crymaiOT ocaAOK b 
M3onponvuioBOM 30npe, BbicywMBaioT npvi 50 °C 
npM noHnweHHDM aaBTieHMM m no/iyMaoT 18.2 r 
3aAaHHoro npoflyicra. Tonica nnaaneHMR 172°C, 
3aTeM 210°C. 

flMP-cneicrp (CflC1 3 . 250 Ml~u, ppm): 1,21 
(m. 1H); 1.75-2.03 (m. 4H); 2.25-3.15 (m. 
9H); 3.73 (m, NHz); 6.65 (AA. J=8 w 2. 
H 5 mhaoji); 7.16 (a. J= 8. H 4 mhaoji); 7.75 (a. 
J =2. H7 mhaoji). 

3Tan B: [(+) (16 anwfca)] 
1 1 -AKMemnaMMHO- 20.21 -AHHope6y pHaMewMH- 1 
4(15H)-oh. 

nepeMeiunBaiOT b TeneHMe 10 mhh b 
MHepTHOH aTMoc<$>epe 2 r BbiwenojiyMeHHoro 
npoAyKTa. pacTBOpeHHoro b cMecM, 
coAepwainen 50 cM 3 aueTOHHTpwna m 
0opManbAernAa flooaBnwioT 1.33 r 
L\nano6oprnApnAa HaTpn«. nepeMeaiMBatoT 30 
mhh npM TeMnepaType OKpywaiomeM cpeAbi. 
Ao6aannK>T no KanxiflM 0.7 cm 3 yiccycHotf 
KMcnoTbi n npoAon«aioT nepeMeiuMBaHMe b 

TQMBHM© 15 M. flOOaBJlfltOT 100 CM 3 BOA^, 

noAiAenaMMBaiOT nyTeM Ao6aBneHM» 

KOHL^eHTpMpOBaHHOrO TMApaTa OKMCM aMMOHMfl, 

3KCTparvipyjoT sTMJiaijeTaTOM, npOMwaatoT 
BOAofi, BbicytuuBatOT h KOHL^eHTpupyioT Aocyxa 
npH noHM>KeHHOM ABBJieHnn. nocne 
xpOMaTorpatfcMH Ha ABy okmcm KpeMHM* (sjiioaHT: 
3Tvtnai^eiaT) nonynawT 1.94 r hmctoto 
npoflyKTa. ToHKa nnaB/ieHUfl 1 64 °C. 

flMP-cneKTp (flMCO. 250 Ml~u. ppm): 2.99 
(c. N-CH 3 ); 6.76 (AA. H 5 mhaoji); 7.24 (A. 
H 4 MHAon); 7.82 (A. H 7 MHAOn); 1.24 (m. 1H); 
1.7-3.2 (m, Apyrue npoTOHbi). 

nonyMeHne 5: [(±) (16 antxpa)) 
N-/14. 1 5-AMrnApon- 1 4-okco-20,21 -AHHOpe6ypHa 
- MeHMH-ll-Mn/aueraMMA. McnonbsoBaHHbifl b 
npuMepe 44. 

flo6aBn«»OT 1.5 cm 3 TpwsTunaMMHa k 1.5 r 
[+ (16 a/ib0a)) 

I l-aMMHO-20,21-AMHope6ypHaMeHMH-14(15H)-OH 
a. nonyMBHHoro K3K yKaswsaeTCfl Ha 3Tane A 
nonvHeHum 4, b pacTBOpe a 30 
cm 3 TeTparnApocJ>ypaHa. flooaanqioT no nanriHM 
0.4 cm 3 ai^eTMnxnopMAa, nepeMeiDMaaioT 30 
mhh npvi TeMnepaType oxpyxaiomefl cpeAW. 
AoeasnqjoT 100 cm 3 boaw. ocaAOK 
o6e3BO)tcMBa»OT. npoMbiBaioT era boaom, 
BbicyiukiBaiOT npM 1 00°C npM noHM*eHHOM 
AasneHMH. nonynawT 1.76 r 3aAaHHoro 
npoAyfTB- To^ra nnaaneHMA > 260°C. 

HMP-cneicrp (CflCb. 250 MTi^. ppm): 2.18 
CH 3 -C^o ); 1.25 (m. 1H). 1.8-3.2 (m. 

Apyrvie npoTOHbi); 7,29 (a. J2=8.5. H4MHAO/1), 
7,72 (AA. J=8.5 m 2. H 5 MHAon); 8.12 (A. J = 2. 
H 7 mhaoji). 7.64 (c. NH- -Cy> ). 

nonyMeH^e 6: [(±) (16 anwfea)] 
11-3Tnn-20.21-AMHope6ypHaMeHMH-14(15H)-OH. 
3Tan A: {( ±) (16 anwfca)] 

I I -3TeHiin-20.21 -AMHopeoypKaMeHMH- 14(15H )-o 



25 



35 



55 



flooaarmiOT 2.9 cm 3 BMHMJiTpM6yTMJionoBa, 

33T6M 100 Mf 

TeTpaKMC/TpM($>eHHri0oc4)OMHynaLnriaAM« b 
pacTBOp, coAepxaiAHia 3 r [(±) (16 arifc4>a)] 
1 1 -6poM-20,21 -AHHope6ypHaMeHMH-1 4( 1 5H)-oh 
a. m HarpesaioT 24 h c o6paTHbiM 

XOJIOAHribHMKOM. OHJlbTpyiOT, CfeMJIbTpaT 

KOHL^eHTpMpytoT npw noHMJKeHHOM AasneHMH. 
ocaAOK pa36aBJiHK)T 3TWiaueTaTOM. OwibTpyioT 
n yAanflKrr pacTBOpMTerib npw noHMxeHHOM 
AaaneHMM. nocne xpoMaTorpa0MM Ha AByoKVicM 
KpeMHM« (snioaHT: 3TnnaueTaT) no- nynaioT 2,1 
r 3aAaHHoro npoAyKTa. ToMKa nnaarjeHMft 164°C. 

flMP-cneKTp (CflCI 3 . 300 Ww, ppm): 

5,23 (A. J=11)H C=C f 

»' 

5.81 (A. J=17.5) 

6.82 (AA. J= 11 M 17.5). 7.34 (M. H 4 v\ 
H 5 HHAon); 8.40 (mc, H 7 MHAon); 1,25 (m. 1H). 
Apyrae npoTOHbi); 1,80-2.1 (m. 4H, Apyrwe 
npoTOHbi): 2.30-3.2 (m. 9H. Apyrwe npoTOHbi). 

3Tan B: {(±) (16 anbcfca)) 
11-3Tnri-20.21-AMHope6ypHaMeHHH-14(15)-OH. 

flo6aBnHK)T 1 00 Mr rviAPOOKviCM nnaTHHbi k 2 
r npOAyKTa. nonyHeHHoro Ha 3Tane A. b 
pacTBope b 100 cm 3 3TaHona m 
rMAporeHH3npyioT npw AaaneHMM *500 r b 
TeneHMe 6 m. OnnbTpyK>T, Ao6aB/i«]OT 0,6 

CM 3 XJlOpMCTOBOAOpOAHOH KMCHOTbl 

(KOHljeHTpHpOBaHHOfl) B STaHOJIOBblfl paCTBOp. 

nepeMeiUMBaiOT b TBMeHHe 30 mhh, xnoprwApaT 
o6e3BO)KHBaK)T, pa36aanqioT era b 200 
cm 3 BQAbi. noAiMenaHHsaHMfOT nyTeM 
Ao6aBneHM« KOHi^eHTpHposaHHoro rviApaTa 

OKMCM aMMOHMfl. OCaAOK o6e3BO>KMBaK)T. 

npoMbiBaioT era boaom, swcyiuMBaioT m 
nonynaiOT 1,35 r 3aAaHHoro npoAyKTa. Tohio 
nnaBneHMfl= 130°C. 

HMP-cneKTp (CRCh, 300 Mr^ ppm): 1,28 
(T. C^q -CH 2 ), 2,76 (K. CHa-C^Q ). 7.12 

(AA. H 5 mhao/i). 7.32 (AA. H 4 MHAOfi), 8.21 (A. 
H 7 MHAOfi). 1.2 (M. 1H). 1.8-3.15 (m. Apyrne 

npOTOHbl). 

nonyneHMe 7: [(±) (16 a/ib^a)] 11% 
3TOKCM-20,21-AHHope6ypHaMeHMH-14(15H)-OH. 

3Tan A: [(±) (16 anbdfri)] 
1 1 -rMApOKCM-20,21-AMHope6ypHaMeHMH-14(1 5H) 

-oh. 

fleflCTByiOT no mbtoay. onMcanHOMy b Pu b 
Bull.Soc. Chem.Belg. 88. N 1-2 (1979). p. 
93, Mcnonb3yn b KanecTBe McxoAHora 560 Mr 
((±) (16 anbcfca)] 

11-aMMHO-20,21-AMHOpe6ypHaMeHMH-14(15H)-oH 
a, 180 Mr HMTpMTa HaTpnq a 2 cm 3 boaw b 

npMCyTCTBMM 4 CM 3 CepHOfl KMCnOTbl c 

KOHueHTpaunetf 35% 3aTeM 7.5 r 
TpMrMApaTMpOBaHHora HMTpaTa moam m 290 Mr 
okmcm Me am. nonynatoT 220 Mr 3aAaHHoro 
npoAy^Ta. 

3Tan B: [(±) (16 a/ib0a)] 
1 1 -3TOKCM-20.21-AMHope6ypHaMeHMH-14(1 5H)-o 
h. flo6aan«K)T 136 mt tmapmab hbtpmp b 
pacTBop, coAepttaiMMH 800 Mr npoAyKTa. 
nonvneHHoro KaK Ha 3Tane A. m 10 

CM 3 AMMeTMJIC^XDpMaMMAa B MHepTHOfl 

arMoc^epe, m nepeMeiiiMBawT b TeneHMe 30 
mmh. floGaanflJOT 0,25 cm 3 3TMfiMOAHAa. 
ocTaBnyiK)T b KOHTatcTe 1 m. flooaanflioT 200 

CM 3 * BOAbl. 3KCTparMpyJOT STMfiai^eTaTOM. 
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OpraHUMecicyio cpasy npoMbieaioT boaoA. 
BbicyiiiMaaioT ee h KOHqeHTpupyioT Aocyxa. 
OcaflOK xpoMaTorpa0woT Ha abyokhch KpeMHuq 
(3/iioaHT: 3TnnaueTaT) h nonynaioT 464 Mr 
aaflaMHoro npoAyxTa. ToMxa nnaB/ieHMf? 146 °C. 

HMP-cnexTp (CflCI 3 . 250 MPm, ppm): 

1.43 (t. OCH2-CH 3 ). 4.10 (k. OCH r CH 3 ). 
6.88 (Afi, J=8,5 h 2. H 5 hhaoji). 7,27 (a. J= 
8,5, H 4 mhaoji). 7.94 (a. J=2. H 7 hhaoji), 1.26 
(m. 1H), 1.8-3.2 (m, APyrwe npoTOHbi). 

nonyMeHMe 8: [(±) (16 anbtpa)] 
11-xnop-20,21-AMHope6ypHaMeHMH-14(15H)-OH. 

Oxna*Aa»OT ao -5°C 6.9 r ((±) (16 aiibcpa)] 
11-aMHMO-20.21-AMHope6ypHaMeHMH-14(15H)-oH 

a B paCTBODe B 100 CM^OpHCTOBOAODOAHOH 

KucnoTbi 6N, 3aT@M AooaarifljoT no KanrmM 

paCTBOp HMTpMTa HaTpHfl B 3 CM 3 BOA*. 

nepeMeiunBaiOT 20 mhh npn -5°C, BbinnBaiOT a 
pacTBOp xnopMAa Me am b 50 

CM 3 XJIOpMCTOBOAODOAHOfl XHCJIOTbl 6N. 

nepeMeuiMBaioT 30 mmh npn 90°C. Aooaa/iflioT 
500 cm 3 /ieA«H0« BOAbi, noAtne/iaHWBaioT c 
noMoiAbio KOHueHTpupoBaHHoro rwApaTa oxhch 

3MMOHHA, OCaAOK 0663 BOJKMBa KDT . npOMblBaiOT 

ero BOAofl. BbicyiuHBaioT ero npw 70°C. 
xpOMaTorpacfjHpyioT era Ha AByoxncH xpeMHHfl, 
ajuoaHT: M©TnneHxnopMA-MeTaHon (96-4) h 
nonynaioT 6,2 r 3aAaHHoro npoAyKTa. ToHxa 
ruiaaneHMfl 205°C. 

D p n m e p 61. <t>apMaqeBTMMecKan 

KOMflOSML^MR. 

nonynaioT TaoTieTXH, OTBeMajomite 
cneAyioiAefl (fcopMy/ie: flpoAyxT no npHMepy 2 
300 Mr 3KCi4nnneHT a koji hmsctbb , AocraTOMHOM 
An« oaho« Ta6- JieTXH 350 Mr 

(AeTa/ib 3KCLtMnneHTa: Taribx, cTeapaT 
wamnfl, aspocnn). 

n p m m e p 62. <I>apMai4eBTMHecKafl 

KDMflOSMLIMfl. 

nonyMaiOT TaOnerm, ot sena K>m i/ie 
cneAywtAe« cJ»pMyne: flpoAyxT no npHMepy 10 

300 Mr 3KCl^MnneHT B KOJI MHSCTBS , AOCTaTOMHOM 

Ann oAHOfl Ta6- jibtkh 350 Mr 

(AeTsmb 3KcuwnneHTa: TanbK, creapaT 
MarHnn. aapocnji). 

To ace caMoe c npoAyxroM no npMMepy 10. 

OapMaKonorMwiecKoe HccneAoeaHne. 

1 CpOACTBo k aApeHeprvmecKMM 
pei4enTOpaM anbcfca 2. 

roMoreHM3npyioT b 90 mji caxapo3w 0.32 M 
10 rap ro/TOBHoro M03ra, b3hthx y caMi^os 
Kpbic. BecfliAMX b cpeAHeM 150 r. nocne 
MeHTpn4)yrvipoBaHM« co cxopocTbio 1 0OOg 

rOMOreHM3HpOBaHHO« CM6CH 8 T6M6HM6 10 MHH 

npw 0°C BepxHHH cjioh" i^OHTpuc^yrMpytoT 8 
Te^SHMe 10 mhh npM 0-4 °C. OcaAOK 
cycneH3HpyK)T b 240 mji 6ycJ>epHoro pacTBOpa. 
Tpnc HCI 50 MM. pH 7,7 h LjeHTpMcfcyrwpyKJT co 
cxopocTbKD 30000g b TeMeHMe 15 mhh npn 
0-4 °C. HoBbifi no/iyHeHHbiM ocaAOK 
cycneHsnywT b 480 mti 6y4>epHoro pacTBOpa 
NaKP0 4 . pH 7.4. 50 mM. 3aTBM HH«y6HpyioT b 
TeneHHe 45 mhh npn 25°C b 2 mji cycneHsnn b 
npMcyTCTBMH 3H paysoribCMHa c KOHiieHrpauHefl 
0,25 hM; 

a) b oTAeribHOM bhao; 

6) C yBe/lHMMBa»OU4MMHCfl KOHlJGHTpaiJMHMH 

TecTMpyeMoro npoAyiaa hjih 

b) Ann onpeABJieHHfl HecneuMcfcHMecKOH" 

0MKCai^MH C HepaAHOaKTHBHblM neHTO/iaMHHOM 

c KOHueHTpauMeM 10" 5 M. 

HHKy6HpoB3HHbie cycneH3HM 4>MnbTpyioT na 



BaTMane GF/C, a (fcmibTpbj npoMbiBaioT Tpw 
pa3a nocpeACTBOM 5 mti CycpepHoro pacTBOpa 
NaKP0 4 . pH 7.4 npn 0°C. PaAHoaxTHBHocTb 
cfcunbTpoB M3MepneTcn mbtoaom wviAxofl 

CL^MHTWnn fll^H M . 

Cpoactbo MCcneAyeMoro npOAVXTa k 
aAPeHeprHMecKMM peiiem-opaM a/ibtfca 2 

npHBOAMTCP OTHOCHTGJIbHO naHTOJ"iaMMH3 B 

KaMecTBe KOHTposibHoro npoAyicra. 

Cfl KOHijeHTpaLiHfl neHTonaMHHa, 
? 3aAep3KHBa»u^a« 50% cnei^ncfcHMecKOH 
0HXca^HH 3 H payBonbCHHa. 

CX KOHueHTpaunq nccneAyeMoro npoAyirra, 
3aAepxHBa»oinafl 50% cneuncfcHMecKOH 
4)H«cai4HH 3 H payBoribCMHa. 

OTHOCMTenbHO© cpoactbo onpeAenReTCfl no 

COOTHOUJeHMK) 

OC 100 cd 

CX 

nonyMeHbi cneAywiAMe pe3ynbTaTbi: 
npoayicTbJ npMMepoB OC 
2 110 
4 35 
555 
10 160 
12 39 
16 136 
18 39 

2. AccpuKCMHecKafl aHoxcnn. 
HcnbiTaHHe nposoAflT Ha caMuax Kpuc 
Sprague Dawley (Charles River) c aHecTesnefl 

STHJIOBblM 3<t)HpOM C HMMOCH/1H3314H3H 

TyoeicypapMHOM 1 Mr/xr BHyTpnBeHHo h c 
MocyccTBeHHbiM A^xaHHeM. PerMcrpHpytoT 
anexTpOKopTHKorpaMMy Mosra (ECoG) h 
apTepwanbHoe AaaneHne. PeiaanbHyto 
TeMnepaTypy noAAepxcnaaiOT oxono 36 °C. 
npooyxTbi bboaat b BeHy npn A03HpoBxe 10 
Mr/w 3a 3 mhh nepeA acct)HKCMe«, no/iyqeHHOfl e 
pesynbTaTe ocTaHOBKH McxyccTBeHHoro 
AuxaHMfl. H3Mepq»OT ziaTeHTHbifl nepHOA 

HCMe3HOBeHHfl ECoG. 

nonyMeHbi cneAywu^He pe3ynbTaTw: 
npoAyxT npMMepa h3M6H6hmp 
jiaTeHTHoro ne- 

pHOAa HCH83HO- 

BeHMW ECoG 
nocne accJjuK- 

UHH 

2 +43 

5>26 

8+37 

10+47 

12+18 

16+22 

21 +30 

22+18 

24 +35 

25 +20 
28 +35 
29+25 

3. TecT rMno6apHoii bhokchh Ha Mbiuiax. 
Oh 3aKnfOHaerc« b HSMepeHHH a TeneHHe 

MaXCMMYM 3 MHH BpeM6HH BbJXHBaHHfl MbltLiefl, 

noMemeHHbix b KaMepy o6"beMOM 2 n. b xoTopofl 
ocymecTariflKiT paspe>xeHHe b 600 mm pT. ct. 
Hcno/ib3yiOT MbiLuefl nepe3 6 m nocne 
xopMneHHfl. npoAyxTw bboaat 

BHVTpH6piOlilMHHO B A03HDOBKe 10 Mr/XT B 

o6-beMe 0.2 mji/ 10 r 3a 60 mhh nepeA 
HcnbrranvieM. OTMenaeTcn yBernmewne bpomohh 
BbUKMBaHHfl, BupaxeHHoe b npoueHTax. 
o6pa6oTaHHbix jxwBOTHbix no cpaBHeHHK) c 

KOHTponbHblMH JXH BOTHbJM H , npH TeX HCe 
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ycnoBWRx: 

rio/iyMeHw cneAyK3i^ne pe3ynbTaTbi; 
(IpOAyia npuMepa yBenimeHMfl 

BpeMeHU BbOKM- 
BaHMfl 

39 14 

40 22 

41 13 

3. npOTHBOaMHe3HHeCKKM 3Cf)Ct)eKT 

Kpwc MHAMBMAyanbHO noMemaioT b 
ocBemeHHoe OTAeneHMe kopo6km c AByMfl 

OTCeiOMH. npi4 3TOM BTOpOM OTC6K flBJlfleTCH 
TBMHblM. OHH HenpOM3BOHbHO CXpb)BaiOTCS3 B 

TeMHOM oTcexe, Ha exofle b KOTOpufl Kpbicbi 
nonynaioT y,oap 3JieKTpn<-tecKHM tokom (1 mA/5 c) 
Mepe3 ceTMaTbiA non 3areM hcmbothux 
pasflenwiOT Ha 3 rpynnw: 1-n rpynna 
{KOHTpo/ibHafl) He noABepraeTcw AanbHeiiiijefl 
o6pa6oTKe, 2-fl rpynne nocne yflapa 
sneKTpuMecKMM tokom cpasy HaHocnT 

aMHe3MMeCKMM 3XieKTpOUJOK {60 MA. 0.6 MC. 0,6 

c). (KOHTponbHaa 3/ieKTpoiuoKOBaH rpynna), 3-n 
rpynna MAeHTMHHa 2-fl rpynne. ho nocne 
snexTpoiuoKOM mm cpa3y bboaat MccneAyeMoe 
coeflUHeHne (oopaooTaHnaa rpynna). ilo 
HCTeMeHMH AsaAuaTM MeTbipex MacoB hcmbothhx 
noMeu^aioT b ocBemeHHbifl OTcex kodookm m 
M3Mepf?K3T naTeHTHbiA nepnoA 3axoAa b reMHbifl 
OTcex (ao 30 c Maxc). y KOHTponbHwx 

XMBOTHblX 3TO BpeMfl 6J1M3KO K 300 C. 

3neKTpoujoKOBbie KOHTponbHue xMBOTHbie. 
HaoSopor, HaMHoro 6ucTpee npoHMxaioT a 
TeMHbifl OTcex (aMHe3HMecKnfl ocpcpeicr), 
npoAyKTbi C aHTMaMHeSMMeCKMM 30CpeXTOM 

ysenMMMBaioT naTeHTHbifl nepnoA 3axoAa m 

AOBOA^T erO AO SHawSHUH, KOTOpblM MOJKHO 
CpaBHHBaTb C KOHTponbHblMH KMBOTHbIMM , H6 

nonyMUBLLinMn snexTpoiuoK. B stom TecTe, 
coeAMHeHHe no npMMepy 1 0 KOMneHCMpyeT 
npoTMBoaMHeanMecKMiS 3$cpeKT snexTpouJOica 
npw A03e 2 Mr/xr. bbgashhom opanbHbtM nyTeM. 

4. Teci Ha cnoHTaHHoe nepeAOBaHwe nocne 
xonwHeprMMecKoro cenTanbHoro noBpewAeHun. 

l"loBeAeHne cnoHTaHHoro MepeAosaHMfl 
«B/weTcn cymecTBeHHbiM npH3HaKOM KOMnneKca 
noseAeHnq Kpbicbi, KOTopan nocTae/ieHHafl s 
cuTyaunK) BbJOopa MewAy npMBbiMHbiM 

CTMMynOM M HOBbIM CTMMynOM, BtJOepeT 3TOT 

nocneAHUrt cTMMyn. TaK, HanpuMep. b cnynae 
Y-o6pa3Horo na6MpMHTa. acviBOTHoe, 
npeAnoMTHTenbHo. Bbi6npaeT eme He 
HayMeHHbJM pyxaB bmbcto pyxaBa. b kotodom 
oho y*e no6biBano (cnoHTaHHoe MepeApaaHHe). 
3Ta cnocoGHocTb Bbioopa Me*Ay "npMBbiMHbiM" 
h "HOBbiM" Tpe6yer BtcntoHeHHq onpeAeneHHoro 
Tkina naMflTM: kopotkocpohhom naMATH nnn 
paooMefl naMATn. CneAOBaTenbHO. 
xapaKTepMCTMKM cnoHTaHHoro nepeAOBaHHn 

nOSBO/IWKJT OUSHMTb o6"beM 3Toro TMna naMRTH. 

HcnonbsoBaHHbifl MeTOA 3ann(OMaeTcw b 

C03AaHMH MH63MMeCKOrO ABCpMLJMTa y KpblCbi 

nyTBM noBpejKAOHkiyi xonMHeprMnecKofl 
cenToxunoKaMnHHecKofl cucieMbi h b 
onpeAeneHnn Toro, MoaceT nn nccneAyeMbJM 
npoAyKT BocnonHMTb stot AecJ)MUMT. B 
HacTORiAeM cnynae stot p&fpuupr oi;eHMBaeTc« 
no noBeAeHHJO cnoHTaHHoro MepeAOBaHnn; 
«HBOTHoe c HapyweHMJiMM o6naAaeT 
xapaKTepMCTMKaMn nepeAOBaHMq, 6am3kmmm k 
50% TaK k3k oho AeriaeT Bbi6op cnyMaflHO. B 
Ka>KAOM 3KcnepHMeHTe ynacTByeT KOHTponbHao 
rpynna. rpynna c HapyiueHMflMM n oAHa nnn abb 
rpynnw c HapyiueHM9MM, nonyMMBUJue 
MCcneAyeMbifl npoAyKT. B TeMeHMe MeTbipex 
AHeS* Ka>KAa« Kpbica noABepraeTca oAHOMy 
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ceaHcy b A^Hb, BK/iKwaioiAeMy MeTbipe 
HcnbiTaHMA. pasAeneHHbie Ha ABe Mac™: 

npVIHyAMTenbHblA BbiOOp M CBOOOAHbt^ Bbi6op. 

npoAyKT bboamtc« nHTepanepMTOHanbHWM 
nyrreM (w.n.) 3a 30 mmh nepeA Ka>KAbiM ceaHCOM. 

flpoAyxT no npMMepy 10 BOcnonH«eT 
Aec^DML^HT, BbiSBaHHbifl xonvireprvmecKMM 
cenranbHbiM noBpe^KAeHHeM b AwanaaoHe ao3 
ot 1 ao 10 mt/kt M.n. 

5. Tecr Ha aHTMAenpeccuBHyio aKTMBHOCTb. 

HcnbJTaHMA npOBOA^T na napTuwx M3 5 Kpuc 
nopOAbi Sprague Dawley. HeonbiTHbie 
>km BOTHbie noMemaioTCfl b TeseHMe 15 mmh b 
BepTMKa/ibHbiH 14 nn vi hap M3 opraHMMecKoro 
CTexna (AnaMeTp 18 cm, BbtcoTa 40 cm), 
coAep>KaiAMM BOAy c TeMnepaTypofi 25°C Ha 
BbicoTe 15 cm (HananbHoe ncnbiTaHne 
nnaBnenMeM). 3aTeM mx BbicyiuHBatoT b TeneHne 
15 mmh a KaMepe, HarpeTOM ao 32°C, no 
MCTeneHMM 24 h mx CHosa noMeiAaioT b 

3anonHeHHbJM BOAOM L|MJ1MHAP M M3Mep»K)T 

o6iAy»o npoAonxMTenbHocTb nepMOAOB 
HenoABMXcHOCTM b TeneHMe 5 mmh. 

CoeAHHeHMe b boa pit MHTepanepMTOHanbHbiM 
nyTeM nocne AOBaTenbHo 24,5 m 1/2 h nepeA 
TecTOM. flepBoe BBeAeHMe MMeeT MecTo ca3y 
nocne HananbHoro McnbiTaHun nnaaneHMeM 
HenocpeACTseHHO nepeA noMeiAeHneM 

XMBOTHblX B KOD06Ky. CpBAHMe 3HaHeHMfl ATI» 

o6pa6oTaHHbix rpynn cpaBHMBaioT c 
KOHTponbHOM rpynnoM no Te<rry flyHHeTa. 

rionyneHbt cneAV>oiAMe pesynbTaTbi: 
npoAyKT npMMepa flAso, Mr/xr 

10 13 

CoeAMHeHMP. nonyMeHHbie a npMMepax 

HaCTORlAe^ 3aflBKM. OTHOC9TC9 K HeTOKCMMHbIM 

coeAHHeHM«M. neTanbHbie AQ3bi 

DL 0 coeAMHeHMi^ npMMepos 2. 8. 39. 54 

HacTOflmefl 33Hbkm nonyneHbi nocne BBeAeHMn 

3TMX COeAMHeHMV^ MblLUaM Mepe3 pOT, npM 3TOM 

DL 0 MaxcMManbHan Aosa He npMBOA^iAan k 
neTanbHOMy McxoAy nepes 7 AneM PesynbTaTbi 
BbtpaiKeHbi B Mr coeAHHenMn Ha KunorpaMM seca 
xcviBCTHoro. CoeAMHeHMe npuMepa DI Q . Mr/xr 

2 200 

8 200 

39 200 

54 400 

ripMBeAeHHbie pesynbtaTbi noKasbisawT 

OTCyTCTBMe TOKCMHHOCTM COe AM He H M M no 

HacTOfliuei* 3anBKe 

OopMyna M3o6peTeHMfl: 

ripoM3BOAHbie 20,21 -AMMOpe6ypHaMeHMHa 
o6LAeti cpopMynu 

R w 

R 




rAe R3. OAMHaKOBwe Mnn pa3nMHHbie, 
BOAopoA. ranoreH. Ci C^-anxMn MnM 
C 1 C 5 -anKOKCM. MnM HMTporpynna. npMMeM 
R 1 R 3 He MoryT 6wTb oAHOBpeMeHHO 
boaopoaom; 
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M 



MfiH mx paqeMaTbi. urn* onTMMecioie 
naoiwepbi, hjih mx Aono/iHMTenbHwe co/in c 
opraHMHecxMMM KucnoTaMM. o6naoaK5L4Me 

HOOTporiHblMM H aHTKflenpeCCMBHbJMH 

CBOMCTBaMM. 
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ROUS B02 89-152897^1 =RU 2043353-C1 

New substd. 20,21-di :nor:eburnamenine derivs. - with affinity for alpha 2 adrenergic receptors, and new 
«14-oxo precursors 

ROUSSEL-UCLAF 87.11.19 87FR-015980 

(95.09.10) *EP 317427-A C07D 461/00 

88.11.16 88WO-FR00562 89.07.17 89SU-4614756 
Dinoreburnamenine derivs. of formula (I), in all possible racemic or optically active forms, ancbtheir acid 

addn. salts are new. Rl, R2 and R3 = H, halo, 1-5C alkyl or alkoxy, OH, CF3, n6I, NH2 (opt substd. 

by 1 or 2 1-5C alkyl) or 1-6C aliphatic acylamino, but not all of them can be H; A^B = -CH(OH^CH2-, 

CH=CH or -CH2-CH2-. Also new are the intermediates of formula (II), except those^where Rl, R2^and R3 

= 10-R, 11-R> with R and R' = OH or OMe. Rl, R2 and R3 = H, Me, Et, OMe, OEt, CI, Ofcl, CF3 or 

N02; the 3 and 16 H atoms are trans. 

5 Cpds. e.g. ((+/-) (16alpha)) ll-(chloro,methoxy or methyl) -20,21-dinoreburnamenine and ((+)(14al- 
pha,16alpha)) 14,15-dihydro-10-methoxy- 20,21-dinoreburnamenin-14-ol are specifically claimed. 

USE/ ADVANTAGE - (I) have affinity for the alpha2 adrenergic receptors so have nootropic, an- 
tidepressant, neuronal protective, anti-anoxic and anti-ischaemic activities, e.g. for treating cerebral insuffi- 
ciency. They are normally administered at daily doses of 10-200mg, orally. Some (II) have similar pharma- 
cological properties. (20pp Dwg.No.0/0) 
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